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LETTER OF TRANSMITTAL 


Hon. Philip H. Dewey 
Secretary of Internal Affairs 
Harrisburg, Pennsylvania 


My dear Sir: 
I am transmitting herewith the text, maps and illustrations for a 
detailed report on the Limestones of Pennsylvania. 


This is the second edition greatly enlarged from the first edition 
of this report. The first edition was destroyed by fire and informa- 
tion on the limestones of the State continues to be in demand. The 
present edition, because of the inclusion of much material not found 
in the first edition, should be very valuable. In addition, the material 
has been arranged by counties, which it is thought will add greatly to 
its usefulness. 


Because of the large number of limestone quarries it is not possible 
for an author to visit all of them in one summer. Nor is it possible 
for a college professor to write so voluminous a report as this in his 
spare time during one college year. Furthermore, this report was 
transmitted in 1932 but not printed then because of inadequate funds. 
This explains why the latest references to quarry and plant condi- 
tions, product, etc., are more than three years old at this date. 


Respectfully submitted, 


Sect ily 


State Geologist. 
May 5, 1933 


PREFACE 


In 1925 the Topographic and Geologic Survey of Pennsylvania 
published Limestones of Pennsylvania, Bulletin M-7, in response to 
numerous inquiries concerning the limestone resources of the State. 
The edition was partially distributed when a fire in the building 
occupied by the Division of Documents destroyed the remaining copies. 
Since that time requests for copies have continued to be received. It 
was therefore decided to issue a revised edition and the present volume 
is the result. In preparation for the revision, most of the important 
limestone regions of the State were revisited by the writer and much 
new data assembied. The present volume is approximately double 
the size of the original issue, and it is hoped that it may be corre- 
spondingly more useful. ~ 

The primary purpose of this volume is to furnish information con- 
cerning the limestones of the State to those persons or firms that 
are interested in their utilization. Although the stratigraphy of the 
different sections received attention, the report does not purport to 
furnish all the available results of the stratigraphic investigations 
dealing with the limestones that have long been carried on within the 
State. The intention has been to include only as much stratigraphic 
material as necessary for an appreciation of the economic situation. 
Any other plan would have unduly increased the size of the volume. 


The writer has drawn freely upon the published and manuscript 
reports of other geologists, especially the members of the present 
Geological Survey. Where recent investigations have been made by 
other workers, the writer has economized in time, which was limited, 
and has only made sufficient examinations to furnish him with the 
necessary background for compilation of the existing data. 


No general report of this character on the limestones of the entire 
State of Pennsylvania can be regarded as complete because of the 
thousands of limestone quarries that have been operated at various 
times. It would manifestly be impracticable to attempt to describe 
every quarry. It is hoped that enough descriptions have been in- 
eluded to furnish the reader with the general characteristics of each 
limestone area. 


The writer wishes to thank the numerous individuals and firms 
that have rendered assistance in the collection of data. Without 
exception he has received uniform courtesy from all the operators 
visited. Maps, analyses, and production data have been freely given. 
Specimens have been analyzed without charge in many eases, espe- 
cially by the Valley Forge Cement Company, to whom the writer is 
particularly indebted for analyses of various limestones illustrating 
origin and weathering peculiarities. 


In the field work assistance has been rendered by Dr. Lloyd W. 
Fisher, Dr. Bradford Willard, B. Frank Buie, Ralph L. Miller, Wil- 
liam B, Whittoeck, Kenneth R. Eckrote, and a number of other former 
Lehigh University students. 


For assistance in the preparation of the report for publication, the 
writer desires to thank the various members of the Survey, especially 
Dr. George H. Ashley, State Geologist, R. W. Stone, Assistant State 
Geologist, Dr. Bradford Willard, Charles K. Graber and Wm. O. 
Hickok, 4th. The county maps have all been drawn by Miss Marie M. 
Johnstone. 
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Limestones of Pennsylvania 


By Bensamin LeRoy Mmuer 


PART I 
GENERAL DESCRIPTION 
CHAPTER I 


COMPOSITION OF LIMESTONE 


A limestone may be defined as a sedimentary rock, normally white 
to light gray or buff in color, composed primarily of calcium carbonate 
(CaCO,) and oceurring in beds or strata of considerable areal extent. 
The individual beds are fairly uniform in composition. 


CHEMICAL COMPOSITION 


From the normal type, there are all sorts of variations and in places 
limestones pass almost insensibly by gradation into shales or sandstones. 
One of the limestones (Loyalhanna) described on later pages of this 
volume might properly be termed a calcareous sandstone, because of 
its large content of siliceous grains. Some so-called limestones con- 
tain such a large amount of clay that they might appropriately be 
called calcareous shales. No one has attempted arbitrarily to draw 
the lines separating the various classes of sediments. Instead it is 
customary to use adjectives to describe the intermediate products. 
Thus we have siliceous limestones or calcareous sandstones and argil- 
laceous limestones or calcareous shales. In addition, limestones con- 
taining abnormally large peréentages of iron, phosphate, carbonaceous 
matter, and magnesia are described respectively as ferruginous, phos- 
phatic, carbonaceous, and magnesian limestones. In some eases, the 
addition of ingredients other than calcium carbonate tends to make 
the limestones less valuable but in other cases the addition of foreign 
matter renders them more useful for particular purposes. 

A pure limestone should contain 100 per cent of CaCO, and in cer- 
tain places in Pennsylvania and elsewhere there are limestones that 
approximate this composition. Generally, however, there is at least 
2 or 3 per cent of other material in even our best limestones. One 
would expect this situation since practically all our limestones have 
been laid down in shallow ocean waters in which there are almost 
invariably other substances in solution and in suspension, and some 
of these precipitated on the ocean bottom are apt to be mixed with 
the calcareous matter. 

Limestones are used in a great variety of ways, as will be described 
on later pages. For most of these uses a particular chemical com- 
position is either requisite or preferable. This means that chemical 
analyses must be made and as a result great numbers of analyses are 
available and more are rapidly accumulating. Seldom, however, are 
the analyses complete, as it is not important to determine the presence 
of those elements that may be present in such minute quantities as 
to have no bearing on their economic utilization. It seems certain 
that careful analytical investigations of limestones would reveal the 


vi 
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presence of many chemical materials not thus far determined. Most 
of the analyses given in this volume have been obtained from manu- 
facturing companies using limestones in which a fairly definite com- 
position is necessary. Many of these companies employ chemists as 
regular members of their organizations. This is particularly true of 
the cement and steel companies. In a number of cases the analyses 
have been obtained from the dealers in limestone who have employed 
chemists to analyze their product in order to learn the particular uses 
for which it is fitted. 

In analyzing limestone, the substances usually determined are 
calcium oxide (CaO) or calcium carbonate (CaCO,), magnesium oxide 
(MgO) or magnesium carbonate (MgCO,), carbon dioxide (CO,), 
silica (SiO,), aluminum oxide (Al,0,), ferric oxide (Fe,0,;), ferrous 
oxide (FeO), sulphur (S), sulphur dioxide (SO,), sulphur trioxide 
(SO,), phosphorus (P) or phosphorus pentoxide (P,0,), calcium sul- 
phide (CaS), strontium oxide (SrO), hydrogen sulphide (H,S), and 
water (H,O), For individual purposes the analysis will not show 
nearly all of these. For example, a steel company may determine only 
the amount of silica and a cement company rarely determines other 
than the calcium, magnesium, silicon, iron, and aluminum compounds. 

The substances occasionally determined are manganese dioxide 
(MnO,), titanium oxide (TiO,), carbon (C), sodium oxide (Na,0O), 
and potassium oxide (K,0). 

It is recognized that all of these substances may and do vary widely 
in the amount present. It is not possible to state the limits definitely 
but in general the following ranges are believed to be approximately 
correct. The CaO is apt to vary from 22 per cent in some of the 
Loyalhanna limestones to approximately 56 per cent in some of the 
purest limestones of the State. These correspond to 39.29 and 100 
per cent of CaCO,. The MgO content may vary from 0 to 21.43 per 
cent. This corresponds to 0 to 45 per cent of MgCO,. In a few cases 
the magnesium has been reported as even higher, which probably means 
that some jis present uncombined ‘with ‘calcium carbonate. Some 
analyses of this kind known to the aythor, however, are regarded as 
of questionable accuracy. 

The Al,O, varies from 0 in the pure limestones to as much as 5 or 
6 per cent in the argillaceous limestones used for the manufacture of 
Portland cement. By a still further increase of Al,O, and a corre- 
sponding decrease in CaCO, the rock becomes caleareous shale and is 
no longer appropriately called a limestone. 

The Fe,O, and FeO range up to several per cent in some of the 
ferruginous limestones. Seldom do the iron oxides exceed 3 or 4 per 
cent. However, in western Pennsylvania the Vanport limestone has 
been changed to siderite by replacement and all gradations can be 
found from high grade limestone (CaCO,) to siderite (FeCO,). When 
the siderite undergoes oxidation, as it does readily, the resulting ma- 
terial is practically pure iron oxide. Locally limestones are found 
unusually high in pyrite. On analysis, the iron is apt to be reported 
as oxide and may be higher than given above. Any limestone with 
more than 1 or 2 per cent of iron oxide is apt to become brown or red 
on oxidation by exposure to the air. 

The silica content in limestone is very important for many industries 

_using limestone. It is determined in almost every limestone analysis 
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and may be said to be present almost universally. In many of the 
purest limestones it constitutes much less than 1 per cent. It prob- 
ably averages from 8 to 6 per cent, more in the dolomitie limestones 
than in the low magnesium varieties. In the most siliceous limestone 
of the State, the Loyalhanna, silica constitutes about 50 per cent of 
the stone. _in certain places the Loyalhanna. passes by gradation into 
a true sandstone in which the silica constitutes practically the entire 
composition. 

Sulphur (S) is frequently noted in chemical analyses of limestones 

and occasionally it is reported as SO, or SO;. It is unusual to find 
more than 1 or 2 per cent of sulphur present and generally it is much 
less than 1 per cent. The sulphur present, although generally reported 
as uncombined, is almost altogether in combination as sulphides, prin- 
cipally pyrite (FeS,) or mareasite (FeS,), or as sulphates such as 
gypsum (CaSO,.2H,0O) or strontium sulphate (SrSO,). 
3 Phosphorus, reported as P or as P,O,, is generally negligible in 
limestones although commonly present in extremely small amounts. 
It is generally regarded as objectionable but the permissible amounts 
have not been satisfactorily determined. Its effect in fluxing stone is 
known, but not in the manufacture of Portland cement and other 
manufactured products. No limestones are known within Pennsylvania 
where the phosphorus content is great enough to need to be considered. 
Some unaltered limestones in Kentucky and Tennessee contain from 
2 to 6 per cent of P,O,, according to report. One cement company 
1s said to have had difficulty in producing a satisfactory grade of 
Portland cement because of the large amount of phosphorus in the 
stone used. 

The water content of limestones is extremely variable. In most 
eases the analyses are reported as water free. 

The amount of carbon present varies greatly. It may occur in suffi- 
cient amount to make the limestone black, yet because of the ease with 
which it is oxidized and eliminated in manufacturing plants, it is 
seldom determined even though it may constitute several per cent of 
the stone. 

The other constituents of limestones are almost invariably present 
in such small amounts, fractions of one per cent, that there is little 
occasion to regard them, and their presence does not affect the utiliza- 
tion of the stone. 


MINERALOGICAL COMPOSITION 


The chemical composition of a stone does not necessarily indicate 
the particular minerals present. The minerals are definite compounds 
and some of the chemical elements and combinations as reported in 
chemical analyses may enter into several different minerals. For ex- 
ample, the silica may and, in most cases, does exist mainly as quartz, 
which is pure silica, but in addition part of it is combined into various 
silicate minerals; sulphur may be present uncombined, but in almost 
all cases is united with iron to form pyrite or marcasite, with some 
other metals to form other sulphides, or with metals and oxygen to 


form sulphate minerals. In a similar way almost every substance 


determined by the chemist may enter into combination with other ma- 


terial to form a number of different minerals. 
The desirability of a particular stone may depend upon the 1min- 
erals present and in many instances may not be determined by the 
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chemical analysis. An illustration is furnished by pyrite and marca- 
site, both with the same composition (FeS,) and yet with many dif- 
ferent properties. On exposure to moist air both. will oxidize to form 
iron oxides and sulphuric acid but with different rapidity. Marcasite 
will decompose very quickly and a stone containing a large amount may 
crumble in a short time because of thfs action, whereas pyrite under- 
goes such a change very slowly in comparison. Other illustrations 
might be presented to show the importance of knowing the mineral- 
ogical composition of a stone as well as its chemical constitution. — 

A great variety of minerals has been reported as occurring 1n lime- 
stones. The list which follows is not claimed to be complete but it 
doubtless includes most of the minerals thus far recognized. Of these 
calcite is the only essential mineral of pure limestone, and calcite and 
dolomite the only essential ones forming dolomitic limestones. 


Methods for distinguishing calcite and dolomite. It is frequently 
useful to determine whether a limestone is composed mainly of cal- 
cite or dolomite and if possible to do so in the field. As the chemical 
analysis of limestone is expensive and requires time, attempts have 
been made to locate stone of the required kind with a minimum of 
chemical analyses. Considerable progress has been made, although 
most geologists feel that they must check their field determinations by 
occasional analyses. Several methods are in common use. 

If dolomite is present in large amounts, one can frequently ap- 
proximate the amount by the weight when balanced in the hand, as 
dolomite is slightly heavier than calcite. Of course, this method re- 
quires experience and at best is a rough determination. 

The color is apt to be suggestive in the case of those materials low 
in iron and carbonaceous matter. The more highly magnesian lime- 
stones will show a light buff tinge whereas the low magnesian varieties 
will be white or bluish-gray. On weathering, however, the dolomitic 
layers become chalk white, considerably whiter than the low mag- 
nesian strata. 

The different degrees of solubility are more reliable in that calcite 
dissolves fairly readily in cold dilute hydrochloric or acetic acid and 
produces vigorous effervescence while dolomite dissolves and ef- 
fervesces very slowly in comparison. However, if the dolomite is 
pulverized by the blow of the hammer or if the rock is feebly cemented 
and hence porous this test is not serviceable in that the effervescence 
veges be almost as rapid and vigorous as in the case of low magnesian 
rocks. 


Steidtmann* describes some other methods that have come into 
rather common use. 
_ “‘For a more delicate distinction of dolomite and calcite when deal- 
ing with intimate mixtures of the two, several methods have been 
used, of which three will be described. Calcite and dolomite can usu- 
ally be distinguished by polishing a surface of the rock and etching it 
with a weak solution of muriatic acid. The proportion of one acid to 
ten of water previously recommended will do very well. In the course 
of a few hours, the dolomite grains will stand out in relief above the 
etched calcite. Those dolomite grains which are completely sur- 
rounded by calcite have rhombic outlines, but those bounded by other 


*Steidtmann, Edward, Limestones and marls of Wisc : 
Survey, Bull, ‘66, pp. 7-8, Madison, 1924, sconsin: Wisconsin Geol. and Nat, Hist. 
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dolomite grains are generally irregular in outline. A modification of 
this method consists in adding a little potassium ferricyanide solution 
to the acid. The calcite will show no change as a rule, but the dolo- 
mite, unless very much weathered, will almost invariably turn blue, 
due to the presence of a minute amount of ferrous iron in combination 
with the dolomite. Dolomite grains stained in this way retain their 
blue color for many years. In hundreds of tests made by the writer, 
ve calcite in no case was stained, but the dolomite was stained every 
ime. 

““Caleite can also be distinguished from dolomite by staining the 
calcite. In this method the rock is polished and treated with Lemberg 
solution. The proportions giving best results appear to be 4 grams 
AICl,, 6 grams extract of logwood, and 1200 grams of water. The 
mixture is boiled and stirred for twenty minutes and then filtered. 
The AICI, of the solution interacts with calcite particles and causes 
a thin film of Al(OH), to be deposited upon the calcite. The 
Al(OH), is gelatinous and absorbs the purple colored extract of log- 
wood dye. Thus the calcite is differentiated from other minerals. The 
reaction takes place in a few seconds. If left longer than one-half 
minute in the solution, the calcite will receive too thick a coating of 
Al(OH), which is apt to peel off or crack on drying. Dolomite will 
react the same as calcite if immersed in the solution twenty minutes 
or more.’’ 

The low magnesian limestones are soft and easily broken in com- 
parison with the highly dolomitic ones, so that a geologist can with 
practice rather closely approximate the magnesian content by the 
hardness and toughness of the stone when struck with the hammer. 
The dolomitic stones are also finer grained and more compact than 
the less magnesian ones of the same region. 

When weathered surfaces are available the distinctions between 
high and low magnesia limestones can readily be made. The high 
magnesia limestones contain numerous straight cracks running in all 
directions, along which vein material has commonly been deposited 
in layers so extremely thin that the freshly broken surface scarcely 
indicates their existence. On being exposed to the weathering agents 
these cracks furnish access to dissolving fluids and the weathered sur- 
face of the rock looks as though some one had hacked the stone with 
a steel cutting implement. Where high and low magnesian limestones 
are interbedded, the contrast on weathered surfaces is striking. 

The dolomitic limestones likewise have many more gash veins of 
quartz and calcite than do the purer limestones. There is also a 
greater amount of quartz in the vein fillings of the dolomites. 

Where weathering has progressed downward to considerable depth 
the dolomites in various places of great crustal disturbances appear to 
be shattered as though by a blast of dynamite. One quarry near 
Lancaster in the highly dolomitic limestone region was, at one time, 
worked for road metal by means of a steam shovel without any blast- 
ing. 

The highest grade limestones, composed almost entirely of calcium 
carbonate, can be located in certain regions by sink holes and caves 
due to their ready solubility or by heavy clay overburden. In such 
instances, outcrops are apt to be few. 

All of these short cuts to the determination of the chemical compo- 
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sition of limestones by means of physical characteristics are useful, 
but must be used with care, as the most expert geologists in this line 
occasionally go astray, especially on entering a new region. 


MINERALS OF UNMETAMORPHOSED LIMESTONES 


Carbonates 


Calcite (CaCO,) 

Aragonite (CaCO,) 

Dolomite (CaCO,.MgCO,) 

Siderite (FeCO,) 

Ankerite (CaCO,.(Mg,Fe,Mn) CO,) 


Oxides 

Quartz (SiO,) 

Chert, flint, basanite, chalcedony, 
ete. (all are composed of SiO,) 

Hematite (Fe,O,) 

Limonite (2Fe,0,.3H,O) 

Turgite (2Fe,0,.H,O) 

Goethite (Fe,O,.H,O) 

Pyrolusite (MnO,) 

Rutile (TiO,) 


Silicates 


Feldspars 
Albite (NaAI1Si,O,) 

Microcline (KAISi,O,) 

Micas, especially muscovite or seri- 
cite (H,KAI,(SiO,),) 

Tourmaline (complex silicate of 
boron and aluminum with magne- 
sium, iron or alkali metals) 

Garnet (andradite type) (Ca,Fe, 
(SiO,),) 

Glauconite (ferric potassic silicate of 
variable composition) 

Staurolite (HFeA1,Si,O,,) 

Hornblende (complex silicate con- 
taining Al,Fe,Mn,Mg,Ca,Na and K) 

Hypersthene ((Fe,Mg)SiO,) 


Titanite (CaO.TiO,.SiO,) 
Zircon (ZrSiO,) 
Cyanite (A1,0,SiO,) 


Sulphates 


Gypsum (CaSO,.2H,O) 
Barite (BaSO,) 


Been re ae Phosphates 

yrite (Fe = 

Marcasite (FeS,) Bore Sree 
Galena (PbS) ; 
Sphalerite (ZnS) : 
Chalcopyrite (CuFeS,) 


(Ca, (PO,) ,,Ca, (PO,) .F, 


Fluorides 
Fluorite (CaF,) 


Carbonaceous or bituminous matter 
Hydrocarbons 


Of: the minerals constituting the unmetamorphosed limestones, only 
a few are readily visible in most cases. The others are recognized 
only when they possess distinctive colors or when the carbonates are 
dissolved by acid and the residues are examined microscopically. The 
microscopic examination of residual insoluble materials has become in 
recent years a fertile field of research and has shown the presence of 
many minerals not previously suspected to exist in limestones. 

The minerals present in unaltered limestones belong to three classes 
as to origin. These are (1) those minerals precipitated from solution’ 
either by organic agencies or by chemical inorganic precipitation ; 
(2) those minerals that have been carried into the ocean by the land 
waters in suspension and have been dropped into the calcareous oozes; 
and (3) those minerals that have been introduced into the oozes or 
consolidated limestones in solution by infiltrating waters at some sub- 
sequent time. It is not easy to classify the minerals into these three 
groups for it is known that some of them occur in two or possibly all 
three divisions. Nevertheless it is well to recognize the different 
origins. é 

Of the minerals precipitated from solution calcite is the most im- 
portant. Practically all the calcite has been carried into the ocean 
in solution and hag there been precipitated by chemical reactions or 
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abstracted from the water by organisms and built into their structures 
which later collected in the ocean bottom. Most of the dolomite and 
silica, as well as the whole group of easily soluble minerals, were doubt- 
less precipitated in a similar way. In regard to many others, even 
including the silicates, there is still considerable doubt as to whether’ 
they may not have been formed in some places by precipitation from 
solution contemporaneous with the formation of the calcareous ooze. 

Of those carried into the ocean in suspension, we may include prac- 
tically the entire list of limestone minerals, although it is probable 
that only small quantities of the more soluble ones were transported 
from the lands to the seas except in solution. The oxide and silicate 
minerals are mainly relatively insoluble so that most of them will be 
left on the surface in the decomposition of crystalline rocks in which 
they are most abundant, and are then apt to be picked up by surface 
streams, carried in suspension and eventually reach the sea. The 
indications are that limestones have been formed in places where only 
particles of small size derived from the lands could have been carried. 
This means that land-derived minerais can seldom be detected except 
by microscopic examination. Occasionally layers are found where the 
particles are large enough to be readily distinguishable with the naked 
eye. Most limestones in casual examination appear to be free from 
foreign minerals and yet even the purest are found to contain small 
particles when the residues are studied after the solution of the ear- 
bonates by acid. In those regions where deposition was near an area 
of igneous or metamorphosed rocks, the variety of minerals present is 
surprising. Most of them show evidences of rounding by attrition 
during. transportation or pitting by corrosive action. Although the 
residues ofj few of the Pennsylvania limestones have been investigated, 
enough has been determined to show that they contain small fragments 
of a rather large number of the minerals given in the above list. 

Many of the minerals present in limestones are of secondary origin, 
having been introduced by water circulating through the pores and 
larger cavities at a period following deposition of the oozes and con- 
tinuing even after consolidation of the original sediments. It is 
generally believed that these new minerals are introduced by water 
considerably above the temperature of shallow meteoric or surface 
waters, such as would be found in deep seated waters, although there 
is some evidence to support the belief that this process at times takes 
place at shallow depths. When the calcareous sediments have been 
buried beneath hundreds or thousands of feet of later deposits there 
is no doubt but that the circulating waters, regardless of their original 
source, are higher in temperature and have a decidedly higher mineral 
content and hence do more work of introducing new minerals. Fur- 
ther, such waters do much work of concentration of the ingredients 
finely distributed throughout the original oozes. At one time it was 
believed that most of the silicates, among them the feldspars, could 
be formed only at high temperatures, but there are a number of 
eases tending to show that feldspars have formed in limestones that 
have never been subjected to high temperatures such as are necessary 
for the formation of most of the metamorphic minerals.* 


In the limestones of Pennsylvania, the most prominent example of 


*Singewald, J. T., Jr., and Milton, C., Authigenic feldspar in limestone at Glens Falls, New 
York: Bull. Geol. Soc. Amer., vol. 40, pp. 463-468, 1929, 
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secondary introduction or, concentration of mineral matter is that of 
the flint nodules and lenses that are so abundant in certain of the 
Paleozoic limestones. Some of the silica undoubtedly came from the 
limestones themselves but in other cases siliceous waters entered the 
limestone strata from near-by more siliceous rocks. Part of the flint 
is of the black variety (basanite) but ‘in places it is lighter in color 
and passes into the white chalcedony type. Some of the masses are 
of large size, several feet in diameter, but more frequently one observes 
nodules or lenses only a few inches thick. When the silica was brought. 
in, it in part filled previously existing cavities, but generally it replaced 
the carbonates. It is not unusual to find fossils in which the original 
calcareous shells or casts have been entirely replaced by black flint. 
Pyrite has also been concentrated in the limestones in a similar 
manner. 


MINERALS OF METAMORPHOSED LIMESTONES 


Carbonates Silicates 

Calcite (CaCO,) Micas 

Dolomite (CaCO,.MgCoO,) Phlogopite ((H,K (Mg,F)) ,.Mg,Al 

Ankerite (CaCO,.(Mg,Fe,Mn) CO,) (SiO,),) ; 

Muscovite (sericite) (H,KAI, 

Oxides and Hydroxides (SiO,),) 

Quartz (SiO,) Biotite  ((H|K),(Mg,Fe) ,(ALFe), 

Hematite (Fe,O,) (SiO,),) 

Magnetite (Fe,O,) Feldspars 


Pyrolusite (MnO,) 

Rutile (TiO,) 

Titanite (CaO.TiO,.SiO,) 

Perovskite (CaTiO,) 

Dysanalyte (titano-niobate of Ca and 
Fe) 

Corundum (AI1,O,) 

Ruby (A1,O,) 

Emery (corundum and magnetite or 
hematite) 

Spinel (MgO.AI1,0O,) 

Periclase (MgO) 

Brucite (Mg(OH),) 


Sulphides 
Pyrite (FeS,) 
Pyrrhotite (Fe,,S,,) 
Chalcopyrite (CuFeS,) 
Chalcocite (Cu,S) 
Tetrahedrite (Cu,Sb,S,) 
Realgar (AsS) 
Arsenopyrite (FeAsS) 
Galena (PbS) 
Sphalerite (ZnS) 
Molybdenite (MoS,) 


Sulphates 
Gypsum (CaSO,2H,0) 


Phosphates and fluorides 
Apatite ((CaF)Ca,(PO),), or CaCl 
Ca,(PO,),) 
Fluorite (CaF) 


Elements 
Sulphur (S) 
Graphite (C) 


Orthoclase (KAISi,O,) 
Albite (NaAISi,O,) 
Anorthite (CaALSi,O,) 
Pyroxenes 
Enstatite (MgSiO,) 
Hypersthene ((Fe,Mg)SiO,) 
Diopside CaMg(SiO,), 
Diallage (similar to diopside with 
Al 
Augite (CaMg(SiO,), with (Mg,Fe) 
(Al, Fe) ,SiO,) 
Wollastonite (CaSiO,) 


Amphiboles 
Tremolite (CaMg,(SiO,) ,) 
Actinolite (Ca (Mg,Fe) , (SiO,) ,) 


Hornblende (complex silicate con- 
oe Al,Fe,Mn,Mg,Ca,Na and 


Garnet (grossularite) (Ca,Al,(SiO,), 
Epidote (Ca, (Al,Fe),(AlOH) (SiO,) ,) 
Zoisite Ca,(A1lOH) Al, (SiO,), 

Olivine ((Mg,Fe),SiO,) 

Tourmaline (complex silicates of 
boron and aluminum with magne- 
sium, iron or the alkali metals.) 

Tale (H,Mg,Si,O,,) 

Serpentine (H,Mg,Si,O,) 

Vesuvianite (Ca, [AI(OH,F)] Al, 
(SiO,) ,) 

Gehlenite (Ca,ALSi,O,,) 

ee as (silicates of Al, Ca, and 

a 

Forsterite (Mg,SiO,) 

Monticellite (CaMgSiO,) 

Chondrodite (fluo-silicate of magne- 
sium) 

Humite (similar to chondrodite) 
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In many places throughout Pennsylvania and elsewhere, the lime- 
stones have been subjected to such intense compression by mountain 
building forces that the temperatures of the rocks and the circulating 
waters were sufficiently high to cause important mineral changes. 
In other cases the limestones have been intruded by molten igneous 
matter which has caused similar heating and new combinations. The 
minerals tormed under either of these conditions are known as 
metamorphie minerals and constitute a large group. 

In the metamorphism of caleareous rocks the greatest change is that . 
of re-crystallization by which marbles are formed from the original 
limestones. This process is more fully discussed on a later page. 

The oldest limestones of the State have been subjected to great earth 
pressures at several different periods and contain many metamorphic 
minerals; whereas the youngest limestones have been little disturbed 
and have few metamorphic minerals. Even in rocks of the same age, 
some are found in regions of former great disturbances and consequent 
heating, whereas in other sections such forces have never becn exerted 
on the rocks. The most intense compression, as shown by the com- 
plicated rock folds, has taken piace in the southeastern part of Penn- 
sylvania. There was less compression in the central region and much 
less in the western portion. The pre-Cambrian limestones of south- 
eastern Pennsylvania as a result of greater age and more compression 
contain many of the minerals listed above, the Cambrian and Ordovi- 
cian limestones of the southeastern and central portions of the State 
have suffered less compression and have few new minerals, and the 
Carboniferous limestones of the western section are practically devoid 
of metamorphic minerals. 

A few examples will illustrate these changes. Carbonaceous matter 
oceurring in the Carboniferous limestones of western Pennsylvania 
consists of amorphous black hydrocarbons whereas in the pre-Cambrian 
limestones of Bucks, Chester, and Northampton counties flakes of erys- 
talline graphite are found. Graphite in thin flakes is abundant in 
the pre-Cambrian metamorphosed limestones of the State but unlike 
somewhat similar Canadian occurrences has never been utiized. In- 
stead the graphite production of Pennsylvania has all been derived 
from graphite schists or gneisses which are so intimately associated 
with these limestones in several places that they are regarded as a 
single formation. 

Tremolite is found in the marbles of the eastern part of the State, 
but not in the western part, although the ingredients necessary are 
present as dolomite and quartz. The original muddy (argillaceous) 
materials of the unmetamorphosed limestones appear as sericite (mus- 
eovite) mica in fairly coarse flakes in the metamorphic limestones of 
Chester and Lancaster counties. 


/ 


CHAPTER II 


PHYSICAL PROPERTIES OF LIMESTONES 


Limestones rot only vary in chemical and mineralogical composition 
but also in their physical properties. The variations in chemical 
composition may, and generally do, result in different physical charac- 
teristics but the converse is not equally true. Some of the physical 
features of rocks that are of scientific interest and in most cases of 
economic value are color, odor, texture, structure, hardness, toughness, 
specific gravity, porosity and absorption, and strength. 


COLOR 


A pure limestone or dolomite should be perfectly white or nearly 
so, but actually very few are, as impurities of some sort are almost 
always present and many of these affect the color. Pure crystals of 
calcite and dolomite may be transparent to translucent, but these 
colorless varieties are never seen as the ordinary constituents of 
limestones. Some of the purest dolomites found in Pennsylvania, 
containing little more than 1 per cent of impurities, have a noticeable 
pale buff color. The color and the texture combined suggest, on the 
fractured surface, light-colored cheese. This color seems to be inherent 
in the dolomite itself. 

The color is almost entirely a result of the chemical constitution of 
the stone although the physical characteristics such as variations in 
porosity, size of grain, and degree of crystallinity may have some 
effect. The iron oxides, hematite, turgite, limonite, and goethite, pro- 
duce the various shades of buff, yellow, pink, and even red, and car- 
bonaceous matter is responsible for the blue, gray, and even biack 
colors. The iron oxide colors are permanent but those due to carbon- 
aceous materials will slowly disappear by oxidation if exposed to the 
action of the atmosphere. It is a very common observation that lime- 
stones become whiter on exposure and the beds at their outcrop are 
in most cases whiter than they are beneath the cover of soil and other 
strata. 

Changes of color of this kind are not objectionable and do not unfit 
a stone for structural purposes. But limestone containing pyrite (or 
perhaps marcasite) is apt to weather in unsightly blotches due to the 
formation of limonite. Discoloration is further discussed in the chapter 
on weathering. 

When both iron compounds and carbonaceous matter are present in 
a limestone, the iron is apt to exist as light-colored or colorless ferrous 
compounds. If by oxidation the carbonaceous substances are removed 
the iron passes into the ferric condition and the stone becomes buff, 
yellow, or reddish, depending upon the particular compound formed 
and the amount present. These changes are most noticeable in very 
dark limestone. 

_In most limestones the color is fairly uniform throughout the in- 
dividual beds, but varies from bed to bed. In those of a conglomeratie 
character, however, many beds present a blotched appearance due in 
part to different kinds of fragments but more to the distinctions be- 
tween the fragments and the matrix. In almost every instance the 
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contrast is greatest on the weathered surfaces. Some of the Beekman- 
town limestones of the State show little differences of color in the 
freshly broken rock, but are prominently mottled on the weathered 
surfaces. The distinctions in the beds of limestone of different com- 
position are also accentuated on exposure to the weather. This is 
especially noticeable where the separate beds contain different amounts 
of magnesia. In the Conococheague (Allentown) limestone this is 
almost a diagnostic characteristic. The formation is composed of 
alternating beds of low and high magnesian limestones which show 
slight. differences in color in a freshly worked quarry but marked 
banding on long exposed surfaces. Those strata containing high per- 
centages of magnesia, that is more dolomitic, become much whiter than 
those of low magnesia content. 

The most highly colored limestones of Pennsylvania are the Triassic 
limestone breccias which are found in Adams, Berks, Lancaster, and 
York counties and are described under those counties. Their colors 
are due to a variety of white to vari-colored fragments in a red eal- 
careous matrix. : 

In general, marbles everywhere show greater color contrasts than 
the unmetamorphosed limestone. There is a tendency for the colors 
to become concentrated during the process of crystallization (marmor- 
ization). Thus an original limestone with carbonaceous matter fairly 
evenly distributed may show beautiful wavy lines or narrow bands of 
dark matter in a white to gray matrix when changed to marble. New 
minerals of higher color than the original ones may develop. Tale 
and serpentine are rather common in the marble and produce pleasing 
light green markings. 

The compressive forces producing marbles are apt to break the 
limestone into angular fragments and the infiltrating materials that 
later fill the cavities, if of different color, produce beautiful effects. 
This class of brecciated marble has long been used extensively in in- 
terior decoration. Those most used in this country are almost entirely 
of foreign origin, coming mainly from Italy. 


ODOR 


In general, limestones are odorless but there are a few exceptions. 
Argillaceous limestones may give a faint, clayey odor after being 
slightly moistened by the breath. The most noticeable, however, are 
those called fetid limestones, or ‘‘stink stones’’. These, when freshly 
broken give a perceptible odor of hydrogen sulphide (H,S). It is not 
uncommon to find one or more layers in certain quarries in which the 
odor is so noticeable that the quarrymen are familiar with the phenom- 
enon and can designate the particular beds where it is strongest. 
The odor is attributed to the presence of H.,S contained in the pores 
of the rocks and probably derived from the decomposition of some 
organic matter formerly present. It has been noted in rocks of differ- 
ent colors from white to dark, 


TEXTURE 


Texture as applied to rocks has been defined as ‘‘the appearance, 
megascopic or microscopic, seen on a smooth surface of a homogeneous 
rock or mineral aggregate due to the degree of crystallization (erystal- 
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linity), the size of the crystals (granularity), and the shapes and in- 
terrelations of the crystals or other constituents (fabric).’’* As ap- 
plied to limestones, which in the original condition are rarely erystal- 
line, it has reference to the size and shape of the individual particles 
and the amount of cementing material. In the crystalline varieties 
(marbles) it refers to the size of the individual crystals. 

We have fine-grained compact limestones in which the naked eye 
cannot detect any individual particles and the rock breaks under the 
hammer with a conchoidal fracture almost as perfect as in glass. This 
type is represented in a number of the fresh water Carboniferous lime- 
stones in the western part of the State. In other cases the particles 
are coarser and on a weathered surface appear much like roughened 
grains of sand. The cementing material may be deficient and the 
rock so porous that it gives forth a hollow sound when struck. The 
stone may be a mass of angular fragments of fossil shells either feebly 
or firmly cemented together by calcium carbonate. Excellent examples 
of this type are found in the Ames and Greenbrier limestones. 

As originally deposited limestene may .be either amorphous or 
erystalline, but in the older limestones of the State we now find all 
the materials in the crystalline condition owing to the great amount of 
compression and heating that they have experienced by the mountain- 
building forces that were so active during the pre-Cambrian and at 
the close of the Ordovician and Permian periods. If the erystalline 
grains are small and not particularly noticeable we commonly retain 
the name limestone, but if coarser the rock is called marble. 

Some of the Cambrian and Ordovician marbles in Pennsyl- 
vania, especially in the Chester, Lancaster, and York valleys have 
crystals up to one-twentieth of an inch in diameter, perhaps even 
larger. In the pre-Cambrian marbles, the crystals may be as much as 
one-half inch. Jn New Jersey some of the Franklin limestones in 
places have individual crystals over two inches in diameter. 

In general, the more crystalline limestones possess the property 
of taking a high polish, which is not the case with the finely erystal- 
line or amorphous limestones. Most of the Cambrian and Ordovician 
and even many of the younger limestones take a good polish. This 
even applies to the Triassic limestone breccias of the State. 

Several types of limestones are differentiated by characteristic kinds 
of textures. ‘hese are conglomerates and breccias of several varieties, 
oolites, and pisolites. 


Normal conglomerates. A conglomerate consists of rounded pebbles 
or even boulders cemented to form a firm rock. In general, conglom- 
erates are rare among the limestones yet they are not entirely ab- 
sent. In the weathering of limestones, solution is the most active pro- 
cess, and the materials are transported in solution. Occasionally 
however, fragments of limestones resulting from the disintegration 
of some previous bed may be carried into a stream and transported in 
suspension or rolled along the bottom. Abrasion tends quickly to wear 
the angular fragments to rounded pebbles or if carried far to reduce 
them to fine sand or powder. If they come to rest before reaching the 
final stage, they form a permanent pebble or gravel bed, just as hap- 
pens so frequently with fragments of the more resistant rocks such as 


*Holmes, Arthur, The nomenclature of petrology; second edition, 284 pp. London, 1928, 
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sandstones, quartzites, and igneous rocks. If these limestone pebbles 
are later consolidated by infiltration and precipitation of some cement- 
ing materials, limestone conglomerates result. 

Within the Triassic deposits of Pennsylvania, there are some lime- 
stone conglomerates of limited extent. In places the pebbles are so 
angular that they are more properly termed breccias. 


Intraformational conglomerates. Walcott* states that ‘‘an intra- 
formational conglomerate is one formed within a geologic formation of 
material derived from and deposited within that formation.’? The 
individual pebbles have come from unconsolidated or feebly consoli- 
dated strata of little greater age than the bed of conglomerate. Waves 
are believed to have broken up some of the recently deposited beds and 
to have rolled the fragments into the place where the conglomerates 
are now found. Since the pebbles were formed of caleareous mud 
rather than hard stone they would wear rapidly by abrasion so it seems 
probable that they were carried only short distances. After coming 
to rest the larger interstices were filled with calcareous oozes and the 
finer by caleareous cementing material by precipitation to consolidate 
the mass. Intraformational conglomerates are also attributed in origin 
to submarine slipping or slumping and consequent breaking of the 
thin layers of partly indurated ooze, also to the action of the sun dry- 
ing the exposed sediments at low tide and causing the thin surface 
layers to break loose and curl up to be later transported and piled up 
by wind and wave action, and to several other causes. Fragmentation 
by wave action appeals to the writer as the most important cause. 

The Cambrian and Ordovician limestones of eastern Pennsylvania 
contain many intraformational conglomerates which indicate that the 
seas where these limestones formed were so shallow that storm waves 
frequently broke up many of the newly formed beds of calcareous mud. 
In some cases the individual fragments are a few feet in diameter al- 
though generally they are only a few inches or less in size. In some 
eases the matrix is so closely similar to the fragments that one has 
difficulty in detecting their conglomeratic character in the unweathered 
rocks. Minute differences become accentuated on weathering so that 
the true character becomes noticeable on weathered surfaces. In some 
places, especially in the Beekmantown limestone, the fragments may 
be fairly high in magnesia whereas the matrix may contain very little 
or vice versa. In such cases, the weathered surfaces present a de- 
eidedly mottled appearance. 


Edgewise conglomerate. At times when the beds of partially con- 
solidated caleareous mud were broken up, thin fragments were carried 
by the waves and finally dropped with their edges upright or at an 
angle to the bedding plane. Consolidated in this position, they become 
edgewise conglomerates. Rocks of this kind are prominent features 
of the Cambrian and Ordovician limestones of the eastern part of the 
State. 


Normal breccias and intraformational breccias. When the frag- 
ments of clastic rocks have not been abraded to the rounded forms but 
preserve their angular shape, the rocks are called breccias. Generally 


*Walcott, Charles D., Paleozoic intraformational conglomerates: Bull. Geol. Soc. America, vol. 
5, pp. 191-198, 1894. 
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it indicates transportation over short distances, especially so in the 
case of the limestones which, because of their soft character, are easily 
rounded by abrasion. Except for the shape of pebbles, the normal and 
intraformational breccias are like the similar varieties of conglomerates. 
In places it is not possible to separate breccias and conglomerates as 
they naturally grade into each other and within the same bed some of 
the fragments may be decidedly angular and the others well rounded. 
The occurrence of limestone breccias within the State is the same as 
that of the limestone conglomerates. 


Oolites and pisolites. Very commonly in the limestones of Pennsyl- 
vania, especially those of the Cambrian and Ordovician, one notes 
beds of spherical grains that are composed of concentric layers. If 
these pellets are of small size they are termed oolites because of their 
resemblance to fish roe, whereas if they are the size of small 
peas they are called pisolites. The small varieties, ranging in size from 
bird shot to buck shot, are much more common, although some have 
been observed in the Conococheague (Allentown) limestone that are 
almost as large as small peas. In some cases the particular bed con- 
sists almost entirely of these oolitic spherules bound together by cal- 
careous cement but in other cases the oolites are sparingly distributed 
throughout the individual strata. They are occasionally noted as 
small lenses or pockets within the bed. On weathering, the oolites in 
some cases dissolve more readily than the cementing material, leaving 
a surface with semi-spherical pittings, but in other instances the oolites 
are more resistant and the spherules project above the matrix. 

Along Monocacy ‘Creek just north of Bethlehem an unusual type 
of oolite has been found in the Conococheague (Allentown) limestone, 
in which the lower portion, usually a little less than one half, of each 
spherule is dark and contains cungiderable carbonaceous matter, quartz, 
kaolin, limonite, and pyrite and the upper portion is entirely white 
dolomite. An investigation* indicates that the original oolites, prob- 
ably composed mainly of aragonite, were largely dissolved by permeat- 
ing waters, leaving the less soluble material as loose particles in the 
bottoms of the cavities, At some later time other percolating waters 
precipitated pure dolomite to fill the upper portions and to cement the 
residues of the former oolites into reconstituted spherules as they oc- 
eur today. 


There is an extensive literature on the origin of oolites, but it does 
not seem advisable to discuss here the various explanations offered for 


their formation. They are plainly of the nature of concretions and 
formed in most cases in shallow marine waters. 


STRUCTURE 


In the discussion of structure, it is well to recognize two divisions 
which may be described as minor and major. The first apply to fea- 
tures of the individual beds and the latter to series of beds. The fol- 
lowing grouping is not entirely satisfactory in several respects but 


serves the purpose of systematizing the descriptions of features of 
limestones. 


*Wherry, Edgar T., A peculiar oolite from Bethlehem, Pen : 
vol, 49, ‘pp. 153-156, Washington, 1915, d BEYER: Bree gee 
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Classification of limestone structures 


Minor structures Major structures 
Banding ’ Stratification 
Cross-bedding Unconformities 
Stylolites Joints 
Surface features Folds 

Ripple marks Faults 
Mud cracks (sun cracks) 
Rain drop pits 


Animal tracks, trails and burrows 


MINOR STRUCTURES 


Banding. Within individual beds of limestone thin parallel bands 
are occasionally observed. These may owe their origin either to differ- 
ences in the size, shape, or composition of the constituents or to the 
coloring. If due to color they may be either original or secondary. 


Cross-bedding. In the deposition of limestones almost all stratifica- 
tion lines are parallel to the bedding planes, but in some cases the 
stratification lines within the individual beds may be at decided angles 
to the surfaces or the bedding planes. This type of structure is called 
eross-bedding. It is common in sandstones, especially noticeable in 
the Loyalhanna sandy limestone of the southwestern part of the State, 
but occasionally noted as a prominent feature of some of the fairly 
pure limestones and dolomites of the Cambrian and Ordovician periods 
in the central and eastern counties. It is developed where some of 
the materials transported in suspension by shifting currents in shallow 
water have been dropped on sloping surfaces. 


Stylolites. Stockdale* describes stylolites as follows: 


“*Stylolites consist of a series of alternating, interpenetrating col- 
umns of stone which form an irregular, interlocked parting or suture 
in rock strata. In their most common occurrence they are found along 
the bedding or lamination planes of limestone, resulting in an intri- 
cate interteething of the rock by the alternating downward and upward 
projection of the columns of one layer into the opposite. The length 
of these columns varies from a small fraction of an inch to a foot or 
more. The width is as variable as the length. Oftentimes the union 
of the stone at a stylolite-parting is so firm that the rock will split 
more readily elsewhere than along this jagged suture. Where this 
parting is cut across, as in the wall of a quarry, it presents a rough, 
jagged line. To such a line the terms ‘‘stylolite-seam’’ or ‘‘stylolite- 
line’’ may well be given. Because of the intricate interlocking of the 
columns, these lines have been compared by Vanuxem to the sutures 
of the human skull. Where the stone has been split along a stylolite- 
parting, an extremely irregular, pinnacled surface is presented. The 
term ‘‘stylulite-surface’’ might well be applied to such. The term 
“‘stylolite’’ (from the Greek word meaning ‘‘column’’) applies to each 
individual, penetrating column. Thus it is seen that a stylolite-seam 
is made up of many stylolites whose direction of penetration, with 
few exceptions, is at right angles to it. 


*Stockdale, P. B., Stylolites, their nature and origin: Indiana Univ, Studies, vol. IX, Study 
No. 55, 89 pp., Bloomington, 1922 
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‘‘Stylolites are always characterized by two principal features: 
1. An ever-present clay cap which comes to rest at the end. 


2. Parallel fluting, or striations, on the sides.”’ 


Many different explanations have been offered for the origin of 
stylolites, no one of which has received general acceptance. Never- 
theless there seems to be a growing appreciation of the theory of dif- 
ferential solution along bedding planes, joints, faults, or other cracks 
as the most important cause. Stockdale in the article mentioned dis- 
cusses the various theories. ry 

The Pennsylvania limestones contain many examples of stylolitic 
structure but seldom are they pronounced or even observed except 
when examined in detail. They are almost everywhere small. Al- 
though in most cases developed along bedding planes, one occurrence 
was noted where the stylolites were developed along a minor fault. 


Ripple marks. Many of the limestones of Pennsylvania show beau- 
tiful ripple marks where wave action in shallow water threw the 
original unconsolidated calcareous ooze into ridges and troughs. These 
have been well preserved and show considerable variation in wave 
length and height. Their rather common occurrence furnishes addi- 
tional evidence for the shallow water deposition of most of the lime- 
stones of the State. 


Mud (Sun) cracks. During the formation of the limestones occa- 
sional unusually low tides seem to have left some of the loose uncon- 
solidated caleareous muds exposed to the drying action of the sun 
sufficiently long for mud cracks to form. These have been preserved 
in many of the Paleozoic limestones of the State. Some of the cracks 
are nearly an inch deep. In a yuarry of the Helderberg limestone near 
Blain a layer of limestone a few inches thick readily breaks into 
polygonal blocks due to these old mud cracks. There is a marked 
tendency to regularity of size in the individual mud-cracked limestone 
beds due mainly to the uniformity in composition of the deposits of 
ooze. 


Rain-drop pits. Occasionally one finds small pits on the surface of 
limestone formed by a few heavy rain drops striking some of the un- 
consolidated deposits when exposed at low tide. 


Animal trails and burrows. Various animals possessing the power 
of locomotion by crawling over the deposits of caleareous mud left 
trails and others burrowed within the deposits. Some of the surface 
markings on the limestones of the region seem to have been produced 
in this way. 

MAJOR STRUCTURES 


Stratification. Limestones almost everywhere are composed of lay- 
ers, beds, or strata. Stratification, which expresses this characteristic, 
is regarded as one of the major group of rock structures found in lime- 
stones. The stratification is much more regular in limestones than in 
some of the coarser sedimentary rocks and yet there are great varia- 
tions. Cessation of deposition for a time marks the separation of the 
different beds. In some regions these periods of deposition and cessa- 


STRUCTURES 23 


tion seem to have been regular or rhythmic and the beds are fairly 
uniform in composition and thickness, but such conditions are uncom- 
mon in the limestones of Pennsylvania. Instead, thick and thin beds 
of varying composition generally alternate without any order of reg- 
ularity. It is also rare to find in the folded and faulted areas of the 
State any one bed or series of beds sufficiently unique or widely dis- 
tributed to aid in correlation and thus in determining the thickness of 
the various formations. For this reason we are still considerably in 
doubt concerning thicknesses of many of the limestone formations 
deseribed on later pages. 

The argillaceous limestones are generally thin-bedded, the individual 
strata seldom more than an inch thick; the better grade limestones 
occur in beds from a few inches to several feet but seldom more than 
5 feet thick, whereas the arenaceous limestones, such as the Loyal- 
hanna of southwestern Pennsylvania, may have beds as much as 20 
feet thick. 

In general the pre-Cambrian limestones of the State as well as some 
of the early Paleozoic strata have been so greatly metamorphosed that 
all stratification lines have been obliterated. 


Unconformities. An unconformity has been defined by Twenhofel* 
as “‘a surface of erosion or non-deposition separating two groups of 
strata.’’ In other words the rocks above and below the unconformity 
have been deposited at different times under different conditions with 
the unconformity between them representing a period of non-deposi- 
tion and erosion. There are two main types of unconformity. The 
beds below may have been tilted before the deposition of the overlying 
beds so that the two series are not parallel, in which case the uncon- 
formity is called a noneonformity. If the beds above and below the 
unconformable contact are parallel, it is called a disconformity. 

If the unconformity is local, such as may happen when a current 
erodes a bed in one place by excavating a channel in the recently de- 
posited sediments without interrupting the fairly continuous deposi- 
tion in other near by places, it is called contemporaneous erosion or 
unconformity. All kinds of unconformities are to be found in the 
Pennsylvania limestones and one needs to be on his guard for them in 
any investigations. The failure to find an expected series of rocks in 
any one place may be due to their non-deposition or to their deposition 
and subsequent removal by erosion before the overlying beds were laid 
down. The correct interpretation of such a problem may have con- 
siderable economic significance. 


Joints. All kinds of sedimentary rocks are broken into blocks by 
eracks that are roughly perpendicular to the bedding surfaces. These 
are called joints. They are caused by shrinkage of the sediments or 
by later compression or tension due to earth movements. Where the 
joints are regular, not too close together, and occur in different direc- 
tions such that rectagular blocks of convenient size can be quarried 
they are of great advantage and materially reduce quarry and dressing 
costs. The joints are normally in more or less parallel series and com- 
monly two series approximately at right angles to each other break 
the rocks into rectangular blocks. In many parts of the State such 


*Twenhofel, W. H., Treatise on Sedimentation, 661 pp. Baltimore, 1926. 
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conditions prevail. In other places, however, the great mountain- 
forming movements that affected the region at different times have 
resulted in so many joints cutting each other at different angles and 
so close together, that it is not practicable to quarry the limestones for 
building purposes. In a quarry formerly worked a few miles north- 
west of Lancaster the dolomitic limestones were broken in the dif- 
ferent beds into angular pieces only a few inches in diameter. For a 
time the quarry was worked by steam shovel without any previous 
drilling or blasting. In general the limestones occurring in the greatly 
folded areas do not present favorable conditions for quarrying build- 
ing stone and yet there are places where blocks of desirable shape and 
size are found. Stone buildings throughout practically every lime- 
stone district present evidence of this. 


Folds. To those persons living in regions where the strata are 
horizontal or nearly so, it may be difficult to appreciate the compli- 
cated folds into which many of the limestone strata of the eastern and 
central portions of the State have been thrown. From folds of micro- 
scopic size to those several miles in width, from folds involving only 
a few inches or less of strata to those affecting thousands of feet of 
material, from open low folds to steep tightly compressed ones, from 
upright folds to overturned almost flat or recumbent ones, the lime- 
stones of the State offer excellent examples. That both thick and thin 
beds could be thrown into such complicated structures without more 
breaking or displacement by faulting keenly impresses one with the 
tremendous forces exerted and the amount of overburden of other 
strata that permitted such deformation without more fracturing than 
is observable. The recognition of the character of folding is of major 
importance in many sections where large quarry operations are located. 
The failure to do the necessary geologic work to determine the struc- — 
ture has been the cause of much useless expenditure of money and 
effort in a number of places. Many examples of folded strata are 
given in quarry descriptions in later chapters of this volume. 

In central and eastern Pennsylvania the folds make it difficult to 
work any particular bed far from the outcrop because the normal 
steep dips carry the beds to depths that cannot be profitably worked. 
On the other hand in the western part of the State certain beds of 
limestone are nearly horizontal and their outcrops can readily be fol- 
lowed into the hillside. The more persistent limestone beds of this 
region form excellent horizon markers. 


Faults. Yielding of the limestone strata under extreme compres- 
sion took place by folding or by faulting. The latter term expresses 
the process of breaking and displacement of one portion of the strata 
with reference to the others. The surface along which movement has 
taken place is called a fault plane or surface. The limestones of the 
State present excellent illustrations of faults in which the slip of 
the displaced beds varies from a fraction of an inch to those in which 
the movement is measured by several thousand feet. The movement 
may be upward, downward, horizontal or more frequently may in- 
volve both vertical and horizontal displacement. The rocks on both 
sides of the fault plane generally show smooth polished or striated 
surfaces termed slickensides. Normal faults in which the overlying 
portion (hanging wall) has gone down are most common in this sec- 
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tion, although there are examples of the other kinds of faults, reverse 
or thrust, in which the overhanging rocks have been thrust upward 
and forward considerable distances. There are many faulted areas 
where as yet we do not have sufficient data to determine the kind of 
faulting or the amount of the displacement that has taken place. In 
quarry areas it is highly important to obtain all the information pos- 
sible concerning any faults known or suspected to be present in ad- 
vance of quarry developments for by so doing many difficulties may 
be worked out economically. The writer has seen cases where the 
failure to solve the fault problems of the region has resulted in con- 
siderable loss. In descriptions of quarries on later pages many ex- 
amples of faults are given. 


HARDNESS 


The hardness of a rock depends upon the hardness of the individual 
mineral particles composing it and upon the amount and character 
of the cementing material. Limestone is composed primarily of eal- 
cite with a hardness of 3 in Moh’s scale, in which minerals are clas- 
sified on a scale of 1 to 10. Dolomite is slightly harder, ranging from 
3.5 to 4. Both are scratched readily by a knife or a piece of glass 
but cannot be scratched with the fingernail. 

The cementing material for practically all our limestones is either 
calcium or calcium-magnesium carbonate with the hardness of calcite 
or dolomite. The amount varies from almost zero, in which the pore 
spaces are so numerous that the rock can be crumbled in the hand, 

. to compact rock with almost no pore space. Most of the limestones of 
Pennsylvania are firmly cemented. 

Hardness is important in rocks used for road building purposes. A 
recent publication of the U. S. Department of Agriculture* furnishes 
the following information concerning the testing of hardness. 

‘Hardness is the resistance which the rock offers to the displace- 
ment of its surface particles by abrasion. * * * The hardness of a 
rock is determined by both the Dorry hardness test and the Deval 
abrasion test. The abrasion test is also a measure of the toughness of 
rock and supplements in this respect the impact test for toughness. 


Dorry hardness test.—‘‘ Hardness is determined by drilling a cylin- 
drical rock core 25 millimeters in diameter, from the specimen under 
examination and subjecting it to the abrasive action of quartz sand 
fed upon a revolving steel disk. The end of the specimen is worn 
away in inverse ratio to its hardness, and the amount of loss is ex- 
pressed in the form of a coefficient as follows: a 


Coefficient of hardness = 20 — fa 


where W is the loss in weight after 1,000 revolutions of the disk.’’t 


Deval abrasion test.—‘‘ This test is a measure of the combined action 
of abrasion and impact and is considered the most important test 


*Woolf, D. O., The results of physical tests on road-building rock: U. 8. Dept. Agr., Misel. 
Pub. No. 76, 148 pp., Washington, 1930. 

+“On account of the lack of steel-tired traffic, this test is now considered to be of little im- 
portance. It has largely been replaced by the Deval abrasion test, the results of which are 
influenced by the hardness of the material under test. The hardness test is still made, how- 
ever, because the information obtained from the three tests, hardness, toughness, and abrasion, 
furnishes a more complete knowledge of the material than would be obtained if this test were 


omitted.” 
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for road-building rock. The test sample consists of approximately 50 
pieces as nearly cubical as possible, weighing 5,000 grams, and broken 
by hand in the laboratory from a large piece of rock. The sample is 
tested in a large cylinder which is mounted at an angle of 30° with 
the axis of rotation of the testing machine. The rock fragments form- 
ing the charge are thus thrown from end to end of the cylinder twice 
during each revolution and strike and rub against each other and the 
sides of the cylinder. After 10,000 revolutions the charge is screened 
over a No. 12 sieve and the amount passing is expressed as a percent- 
age of the initial weight and is called the per cent of wear. The 
French coefficient of wear is calculated as follows: 


40 
Per cent of wear 


rb 


French coefficient of wear = 


The average hardness of limestones according to these tests is about 
14.1, dolomite 14.9, and marbles 13.1. 

The hardness of certain Pennsylvania limestones and dolomites 
taken from the same report is given at the close of this chapter. 


TOUGHNESS 


Toughness has been defined as the resistance which a stone ‘‘offers 
to fracture under impact.’’ The Deval abrasion test for hardness de- 
seribed above is valuable for determining toughness, but in addition 
the U. 8S. Bureau of Public Roads in the same report furnishes the 
following description of a toughness test. 

‘‘Toughness is determined by subjecting a cylindrical test specimen 
25 millimeters high and 24 millimeters in diameter to the impact pro- 
duced by the fall of a 2-kilogram hammer upon a steel plunger whose 
lower end is spherical and rests on the test specimen. The energy of 
the blow is increased by increasing the height of fall of the hammer 
1 centimeter after each blow. The height of fall in centimeters at 
failure of the specimen is called the toughness.”’ 

The average toughness of limestone and dolomite is about 9 and of 
marble about 6. : 

The table at close of chapter gives data on toughness tests of Penn- 
sylvania limestones and dolomites. 


SPECIFIC GRAVITY AND WEIGHT PER CUBIC FOOT 


Limestones, dolomites, and marbles vary considerably in their spe- 
cific gravity. In Technologic Paper No. 349 of the U. S. Bureau of 
Standards, the methods of determining the apparent and true specific 
gravities of limestones are described as follows: 

‘“‘Apparent specific gravity is the ratio of the dry weight of a 
material to the weight of an equal volume of water. The only diffi- 
culty involved in this determination is that of obtaining accurately 
the volume of the specimen. The simplest way of doing this is to 
weigh the specimen dry and then weigh it suspended in water. 
The difference between the two weights in grams is equal to the 
volume of the specimen in cubie centimeters. However, in making 
this test on porous materials like most limestones one has to pre- 
vent the specimen from absorbing while weighing it suspended 


PLATE 2. 


A. Thin black lenses are developed parallel to bedding or nearly so. 
West Bethlehem, Lehigh County. 


B. Less regular segregations in Beekmantown limestone, 
Friedensville, Lehigh County. 


Black flint segregations in dolomitic limestones. 


PLATE 3. 
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A. Beekmantown limestone, Topton Furnace quarry, 2-14 miles 


northwest of Topton, Berks County. A layer of dolomite between 
two low magnesian limestone beds is filled with gash veins. 


Above Dolomite Below 

dolomite bed bed dolomite bed 
SiOe 5.68 6.54 6.54 
AleOs+ Fe203 1.36 8.24 1.52 
aCO 93.97 57.76 84.01 
MgCOs 86 35.74 7.96 


B. Contrasts in the weathering of high and low magnesian lime- 
stones. Florin, Lancaster County. 


PLATE 4. 


A. Massive bed of Triassic “Potomac marble,’’ New Market, York 
County. 


B. Polished block of Triassic ‘‘Potomac marble,” one mile south- 
east of Reading, Berks County. Fragments are white, gray, mottled, 
pink and red in red matrix. 


A. Edgewise conglomerate produced by 


B. Edgewise conglomerate produce 


BB 


submarine 


d by wave 


as 


slumping. 


action. 


PLATE 6. 


A. Oolitic limestone of Conococheague (Allentown) formation. 
Bethlehem, Northampton County. Most spherules have upper half of 
white calcite and lower half dark. 


B. Oolitic Conococheague (Allentown) limestone with spherules 
removed by solution. East Allentown, Lehigh County. 


PLATE 7. 


A. Fresh block of Loyalhanna limestone, Long Bridge, Westmore- 
Jand County. Cross-bedding indistinctly exhibited. 


B. Weathered surface of Loyalhanna limestone showing prominent 
cross-bedding. Southeast of Mineral Point, Cambria County. 


PLATE 8. 


A. Stylolites in limestone from Carthage, B. Small and less pro- 
Missouri. nounced stylolites in 
Pennsylvania lime- 
stone. 


C. Weathered silicified specimens of Cryptozoon proliferwm from 
Conococheague (Allentown) limestone, near Catasauqua, 
Northampton County. 


PLATE 9. 


A. Ripple-marked Temstown limestone, Fountain Hill, Lehigh 
County. 
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B. Coarse ripple-marked Conococheague (Allentown) limestone, 
Raubsville, Northampton County. 
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in water. This is best accomplished by determining the volume of 
the specimens after saturation with water; that is, after they have 
soaked several days. This involves three weight determinations in- 
stead of two; namely, the dry weight in air, the saturated weight 
in air, and the weight of the saturated specimen in water. The 
apparent specific gravity is then computed by means of the formula 


W, 
G = —————_,, in which W, = dry weight, W, = wet weight and 
W,— W, 


W,; = weight suspended in water. By making this test in conjunction 
with the absorption test only one more weighing is necessary ; that is, 
the weight suspended in water. 

““The apparent specific gravity is of value in determining the actual 
unit weight of the stone and for computing the porosity. To deter- 
mine the weight in pounds per cubic foot of the dry stone, one mul- 
tiplies the apparent specific gravity by 62.5. The determination of 
the actual amount of pore space in a stone involves the use of the 
‘true specific gravity’, which will be defined in the following section. 
For stones of fairly definite composition the apparent specific gravity 
value alone affords considerable information in regard to porosity. 
Most limestones are fairly pure calcium carbonate, and the actual or 
‘true specific gravity’ may be assumed to be 2.72. The apparent spe- 
cific gravity value of such limestones will be lower than 2.72, because 
of the pores or void spaces; hence the difference is a valuable index to 
porosity. 

“The apparent specific gravity values of the limestones tested for 
this report varied from 1.87 to 2.69. The lowest value corresponds to 
a porosity of 31 per cent, while the highest indicates a porosity of 
slightly more than 1 per cent. 

“<Several of the limestones are dolomitic—that is, they contain a 
considerable amount of magnesium carbonate—and in such cases the 
true specific gravity may vary from 2.72 for a pure calcite to 2.86 for 
a true dolomite. Unless one knows approximately the percentage of 
magnesium carbonate present in a magnesium limestone, the apparent 
specific gravity determination alone affords little information con- 
cerning the porosity. 

‘<The following range values for apparent specific gravity are given 
for comparison with other types of stone: 


SASAIES iio aohe sfererae 'o oe s  ofe'e 2D 3:2 OB LALO UD ocd agri were ier na ave cared 2.6 — 2.8 
SOADSLONE jade cis «sce sec 2.8 — 3.0 Serpentine .............. 2.5 — 2.84 
IGNEISS). "oo Aceieate bas cess. ihe SOMMGPANILGS fi .avi vc oaa neck 2.6 — 2.7 
Marples Sec S iss licteevletlas «as 2.7 — 2.86 Sandstone .............. 2.2 — 2.7 


“‘True specific gravity may be defined as the unit weight of the 
mineral constituents of the stone. It may be considered as the weight 
in grams of 1 cubic centimeter of stone which has the pores entirely 
filled with the same mineral substance as the original. The accurate 
determination of this property is more difficult than that of the 
apparent specific gravity. 

‘‘Determinations for this report were made by grinding the stone 
to a fine powder and making the measurements on the part passing a 
200-mesh sieve. This is assumed to practically eliminate the pores, 
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so the task remaining is to accurately determine the volume of a known 
weight of the powdered material. This was done by means of a 
LeChatelier flask, which is a long-neck bottle with volumetric grada- 
tions on the neck. This is filled with gasoline or other suitable liquid 
to the lowest gradation, then a carefully weighed portion of the dry 
powder is poured in. The rise in level of the liquid is approximately 
the volume of the particles. There are sources of error in this meas- 
urement which have to be eliminated as far as possible. Considerable 
air is carried into the liquid with the powder, which should be re- 
moved before the volume reading is made. This is done by thorough- 
ly agitating the powder in the liquid by swinging the flask around 
in a circle. Another source of error is that of temperature changes 
in the liquid between the times when the first and second volume read- 
ings are made. A difference of 1 or 2 degrees between these readings 
causes a large error, since the volume change of the entire liquid is 
included in that which is supposed to be only the volume of the 
powder. This is practically eliminated by setting the flask in a 
tank of water of constant temperature for several minutes before each 
volume reading. When the volume of a known weight of the powered 
material is determined, the true specific gravity value is computed 
by dividing this weight by the volume. The weight of powder used 
in these tests was 55 g. Check tests on the same material indicated 
a maximum variation of 0.03, and the usual range was 0.01. 

‘‘The true specific gravity values are used with the apparent specific 
gravity in computing the actual pore space. This is also of some 
value in the absence of a chemical analysis in classifying a limestone. 

‘‘The compvsition of the building limestones usually varies from 
fairly high calcium carbonate to various combinations of a calcium 
carbonate with magnesium carbonate up to the true dolomite CaMg 
(CO,),. Since the true specific gravity of calcium carbonate is 2.72 
and that of dolomite is 2.86, the determination of this value for any 
particular limestone affords considerable information as to the com- 
position.”’ 

In general, limestones range from specific gravities of 2.58 to 2.75 
with an average of about 2.64. These correspond to 161, 172, and 165 
pounds per cubic foot respectively. Dolomites generally range from 
2.69 to 2.90 in specific gravity with an average of about 2.72. These 
correspond to 168, 181, and 170 pounds per cubic foot respectively. 
Marbles average somewhat heavier than the unmetamorphosed rocks. 
The dolomitic varieties average about 2.77 specifie gravity which 
means 177 pounds per cubie foot. 

In making estimates of the tonnage of limestone in a given tract 
to a certain depth the practice of the writer is to use lower figures 
than those given in order to make allowance for cavities and rotten 
rock and clay pockets. The amount of reduction naturally depends 
upon the character of the information at hand. At times a figure as 
low ‘as 160 pounds per cubic foot has been used. 


The table at the close of the chapter furnishes data concerning 
Pennsylvania limestones and dolomites. 


POROSITY AND ABSORPTION 


It is important to know the porosity of rocks for on that depends 
the amount of absorption. ‘The absorptive properties largely deter- 
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mine the durability under conditions of freezing temperatures, Those 
rocks of great porosity may become saturated with water and be 
broken into small bits on freezing. The porosity also measures the 
permeability. This topic is further discussed in the chapter on 
weathering. 
..In general, limestones have medium porosity in comparison with 
other consolidated rocks. The fresh igneous and metamorphic rocks 
have very low porosity, generally less than 1 per cent by volume. 
Shales and slates have about 4 per cent, limestones about 5, sand- 
stones 10 to 15, loose sands, clays and soils 30 to 90 per cent porosity. 

Many exact methods for determining porosity have been devised. 
A number of these are described by O. E. Meinzer in Water-Supply 
Paper 489 of the U. S. Geological Survey. The U. S Bureau of 
Public Roads employs one of the simple methods which consists in 
determining ‘‘the gain in weight of the sample '(10 pieces weighing 
1,000 grams) after 24 hours’ immersion in water.’’ j 
The Bureau of Standards* describes the methods it employs as 
follows: 

*“The amount of pore space can be calculated when the apparent 
and true specific gravity values are known. This is usually expressed 
as a percentage by volume and is calculated by the formula 


100 
P = ——(t-a), in which t = the ‘true specific gravity and a = the 
t 


apparent specific gravity. 

‘“The porosity of a stone is of interest in considering the probable 
weathering qualities. It represents the limit of absorption. A stone 
in the usual laboratory tests seldom absorbs an amount of water 
equal in volume to the total pore space.’’ 

‘* Absorption tests were made on the same sizes and shapes of speci- 
mens used in the compression tests. The dry weights were obtained 
after a drying period of at least 24 hours in an electric oven at 110°C. 
The absorption period was two weeks, during which time the speci- 
mens were entirely immersed in water at room temperatures. At 
the end of the absorption period the specimens were removed from 
the water one at a time, surface dried with a towel, and immediately 
weighed. In all cases the weights were determined to the nearest 
one-hundredth of a gram. Following the established custom the 
percentage of absorption was obtained by dividing the weight of 
absorbed water times 100 by the dry weight of the specimen. This 
value is termed the ‘absorption by weight.’ Since stones of different 
mineral composition are not of equal bulk density, it is evident that 
by this computation the values obtained are not strictly comparable. 
For this reason it is more logical to compute absorption results on 
the volume basis; that is, by dividing the volume of absorbed water 
by the volume of the specimen. Such results are entirely compar- 
able for all types of stone. 

‘A considerable range in the absorption of limestones from different 
localities is indicated by the results, the lowest ‘by volume’ value 
being 0.04 per cent and the highest 24.8 per cent. Some of these 


*Kessler, D. W. and Sligh, W. H., U. S. Bureau of Standards Tech. Paper 349, pp, 514-515, 517, 
Washington. ; 
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materials are very dense and approximate the texture of marble. 
In this class may be placed the Onondaga limestone, those materials 
from southwestern Missouri and the Illinois limestones. Considering 
the more typical building limestones, as those from Indiana, Kentucky, 
Alabama, Texas, and Minnesota, the absorption values usually range 
between 6 and 15 per cent by volume. The usual ranges for other 
types of stone computed on the same basis are as follows: 


PER CENT 
Sandstone, acipaccceei vessels 6-18 
Slate. “Mics. cscreleas ceo ake ce eons 0.3-2.0 
Granite Cre). ca aie sa tase tee 4-1.8 
Marble bh. gassaae Sue ouberes ster 1-0.4” 


The amount of absorption of many Pennsylvania limestones, dolo- 
mites, and marbles is given in the table at close of chapter. 


CRUSHING STRENGTH 


It is well recognized that it is necessary to know the crushing 
strength of rocks to be used in building bridges, ete. The methods 
employed in determining this property are all similar although vary- 
ing considerably in details. The U. S. Bureau of Roads* describes its 
method as follows. 

‘‘This test is made on a cylindrical specimen 2 inches high and 2 
inches in diameter. Both ends of the specimen are sawed at right 
angles to the axis of the cylinder and carefully ground to plane sur- 
faces. The cylinder is then tested in compression in a suitable uni- 
versal testing machine at a speed of 0.1 inch or less per minute. A 
small spherical bearing block is placed between the moving head of 
the machine and the specimen. At least two determinations are 
made and the average reported as the unit crushing strength, caleu- 
lated in pounds per square inch. This test is made only when 
specifically requested and is considered not necessary in the usual 
examination of rock.’’ 

In general limestones can withstand a ‘compressive strength of 
15,000 to 30,000 pounds per square inch, dolomites from 25,000 to 
40,000, whereas marbles crush with 8,000 to 12,000 pounds. There 
are apt to be wide variations depending upon the character of the 
stone. Those feebly cemented or very coarsely crystalline may fail 
at pressures of 3,000 pounds or even less. Some of the limestones 
near Annville, Lebanon Co., have decomposed to great depths to 
the extent that they can be erumbled in the hand. 

In almost all stone buildings and bridges the load is so far below 
the crushing strength that the determinations are of little value. 
In the table at close of chapter, the crushing strengths of a number 
of Pennsylvania limestones, dolomites, and marbles are given. 

The U. 8S. Bureau of Standards in Technologic Paper No. 349 
describes the methods and results of determining compressive, trans- 
verse, and tensile strength of limestones, as well as shearing tests 
and elasticity. The latter tests are seldom made. 


*Woolf, D. 0., The results of physical tests on road-building rock: U. 8. Dept. ‘iscl 
Pub. No. 76, p. 3, Washington, 1980, : » Pen haar 
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Crushing strength of Montgomery County limestone.* 


Strength 


Kind of stone Logality of cube |Position | sq. in. Remarks 


Limestone ----- Montgomery County, 6.55x 
(marble) PR eee eagcasccas 6.05x Bed 13,700 


OR) econ act ie a 6.04x - 
6.00x End 9,590 Probable reduction 
6.01 in strength from 
uneven bearing. 


| 6.01x Bed 10,940 
a es lc Spee Seay ne | 6.4x Failed immediately 


6.35x Bed 11,470 after first signs of 
rapid yielding. 


| 
Dov if sees. Masai er § bets PS 6.00x | | No signs of failure 
| End 10,420 until block burst. 


Limestone ---.. Conshohocken, Pa. ---| 5.94x | | Block split up along 
‘ 5.90x | End 14,090 stratification. 

| 

| 

) 


Do ee Oy bipeh e aetteet Se 5.92x | Failed immediately. 
5.85x | Bed 16,340 


* Table from Merrill, G. P., Stones for building and decoration. 


CHAPTER III 


ORIGIN OF LIMESTONES, DOLOMITES, AND MARBLES 


Limestones are world-wide in their distribution and have been the 
object of careful investigation by geologists of all countries. The 
literature pertaining to their origin is so extensive that it is not pos- 
sible to summarize it properly in this volume. It is well recognized 
that limestones vary widely in their chemical, mineralogical, and 
physical characteristics as described on previous pages and that these 
varying features represent different processes of sedimentation. The 
problems of origin are concerned with the places of origin, the pri- 
mary source of the chemical constituents, and the processes that have 
resulted in the deposition of the calcareous materials. 


PLACES OF ORIGIN 


At one time it was generally believed that limestones represent de- 
position in ocean waters remote from land and in relatively deep 
water although not the deepest portions of the oceanic basins. The 
reasons for attributing them to such localities were the absence of 
materials derived from the land and the uniformity and wide lateral 
extent of limestone beds in comparison with shales, sandstones, and 
conglomerates. This belief has been gradually changing until now 
it is believed that practically all of the limestones now forming our 
continents and available for examination were deposited in shallow 
water. Since shallow water is rarely found in any of our ocean 
basins except close to land, it therefore appears probable that they 
are mainly near-shore deposits. The evidences for shallow-water 
deposition of our Pennsylvania limestones have been presented in 
a previous chapter describing the textural and structural features, 
most of which could only be developed in water sufficiently shallow 
to permit waves and currents to disturb the sediments. Wave and 
ripple marks, cross-bedding, intraformational conglomerates, mud 
cracks, ete. are all common features of limestones and all character- 
istic of shallow water deposition. 

It is perhaps natural for us to think that all near-shore deposits 
should contain considerable terrigenous (land-derived) material, yet 
this is not necessarily the case. A continental land mass with the 
shores low and swampy contributes very little to the ocean except 
in solution, so we are forced to believe that our purest limestones 
that present evidences of shallow water deposition must have formed 
near a land mass of low relief or on broad shelves of slight submer- 
gence, perhaps extending to a considerable distance from the shore. 

The recent study of the insoluble residues of limestones and dolo- 
mites has shown in practically every case more minute water or 
wind worn land-derived minerals than previously suspected. These 
reached the places where the caleareous oozes were accumulating by 
either water or air currents. Where they constitute a very small 
amount and are extremely fine, it is probable that winds were mainly 
responsible for their transportation from a dry land surface. 

_In many places within the Pennsylvania limestones some sandy 
limestone beds or even definite thin sandstones are interbedded with 
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the purer limestone strata. Such occurrences may be the result of 
heavy sand or dust storms on land, carrying much material out to 
sea, but more probably were produced when unusually heavy floods 
on land carried sand across the low coastal belt to the ocean. 

Thus far only marine limestones have been considered, and they 
are almost the only ones of any consequence. ‘There is general 
belief that practically all of our limestones are of marine origin. 
Later some consideration will be given to the discussion of conti- 
nental fresh or salt water limestones. 

There has been considerable discussion as to the climate of regions 
where limestones have formed. Their presence in all latitudes plainly 
shows that they have not been limited to what are now the warm 
belts of the earth’s surface. However, it is certain that the present 
climatic zones have not existed throughout geologic time. The wide 
distribution of various organisms indicating equable ‘climate over 
extensive areas and the presence in the rocks of polar or near-polar 
regions of some plant and animal forms whose descendants now 
require tropical conditions give basis for the belief that in certain 
periods warm climates existed over the entire earth. Recognizing 
these situations, geologists do not hestitate to suggest that marine lime- 
stones have accumulated in warm waters. The reason for preferring 
such conditions are that many of the groups of animals entering 
largely into the composition of limestones are now limited to tropical 
waters and that the calcareous deposits now forming in the seas 
are largely confined to the warmer regions, For example, the living 
corals of our coral reefs can not exist in water colder than 68°F. 
and we are inclined to believe that the corals forming our Paleozoic 
coral reefs probably required similar temperatures for their growth. 
Coral reefs in Paleozoic limestones are known in Pennsylvania, 
Michigan, Sweden and many other places in latitudes far north of 
any existing coral reefs. Animals and plants living in cold regions 
extract calcium carbonate from ocean waters as has been noted by 
the writer near Norwegian islands north of the Arctic Circle where 
calcareous marine algae and shelled animals were fairly abundant, 
yet caleareous secreting animals and plants are much more abundant 
in warm waters at the present time and probably always have been. 

By way of summary, therefore, it may be stated that our marine 
limestones in the great majority of cases have accumulated in shallow 
waters under tropical conditions of temperature. 


PRIMARY SOURCE OF THE LIMESTONE AND DOLOMITE 
CONSTITUENTS 


In a discussion of the origin of limestones and dolomites, it is well 
to account for the primary source of the elements of which they are 
composed so far as this can be done, although it is recognized ‘that 
these rocks owe their immediate origin to secondary processes. The 
elements entering into these rock classes are the metals calcium and 
magnesium and the non-metallic elements carbon and oxygen. 


Calcium. Calcium is one of the most abundant elements of the 
igneous rocks. It is exceeded in amount only by oxygen, silicon, 
aluminum and iron. It might be stated incidentally that oxygen and 
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silicon constitute 46.42 and 27.59 per cent respectively. Clarke* 
estimates that calcium constitutes 3.61 per cent of the igneous rocks 
and that ‘‘the average composition of the lithosphere is very nearly 
that of the igneous rocks alone.’’ It is never found in nature un- 
combined but does enter into the composition of a very large number 
of minerals, especially the complex silicates which largely compose 
the igneous rocks. Clarke mentions ‘anorthite, garnet, epidote, the 
amphiboles, the pyroxenes, and scapolite’’ as igneous rock minerals 
rich in calcium. 


Magnesium. Magnesium is also one of the more abundant metals 
of the known portion of the earth. Clarke estimates that it consti- 
tutes 2.09 per cent of the average composition of the igneous rocks 
and is exceeded in amount only by the elements oxygen, silicon, 
aluminum, iron, calcium, sodium, and potassium. It is an important 
constituent of the amphiboles, pyroxenes, micas, and olivine among 
the igneous rock silicate minerals and of tale, chlorite, and serpentine 
of the metamorphic rocks. 


Carbon. A few silicate igneous rock minerals contain carbon; 
cancrinite is an example. The important primary source, however, 
is carbon dioxide which constitutes an appreciable amount of the vol- 
eanic gases and of the atmosphere. Clarke estimates that it forms 
.051 per cent of the average composition of the igneous rocks. 


Oxygen. Oxygen is the most important and abundant element 
known. It constitutes 46.42 per cent of the average composition of 
the igneous rocks and enters into the composition of the majority of 
the rock-forming minerals. It forms the larger part of the water 
of the earth’s surface and in the uncombined state constitutes about 
one-fifth of the atmosphere. 


SOLUTION AND TRANSPORTATION OF CONSTITUENTS 


Carbonation, oxidation and hydration are the active chemical 
changes in rocks at the surface of the earth and account for the 
breaking down of the complex silicates of the igneous rocks and the 
resultant formation of the simpler compounds—carbonates, oxides 
and hydrates. Carbonation is the combination of a substance with 
carbon dioxide; oxidation, with oxygen; hydration, with water. 

_Carbonation most commonly affects the silicate minerals, carbon 
dioxide combining with the basic elements to form carbonates and 
setting free the silica. Water charged with carbon dioxide acts readily 
on the calcium silicates forming calcium bicarbonate [CaH,(CO,).] 
which, being soluble, is readily carried in solution by ground water 
Magnesium silicates are acted upon in the same way. 

The sulphur contained in some of the minerals in i 
notably pyrite, by the process of oxidation Deke cn ae 
sulphuric acids which in turn may react with caleium and magnesium 
solutions to form sulphates of calcium and magnesium. These salt 
also are soluble and are taken into solution by ground ‘waters ‘ 

Further, some calcium and magnesium goes into solution in ground 


aya ee 
* 2 

Clarke, F. W., Data of Geochemistry; 3. 29, U. S. Geol. Survey, Bull, 770, 1924 
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waters as chlorides, but by far the greater portion is transported as 
the bicarbonates. 

Ground water carrying these salts in solution eventually finds its 
way into the streams and by these the salts are carried to the sea. 
Thus, the transportation of the constituents of limestones and dolo- 
mites is a chemical process in contrast to the mechanical transporta- 
tion of sand and silt which form the constituents of sandstones and 
shales. The checking of the velocity of the stream along its course 
or at its mouth does not precipitate the calcium and magnesium com- 
pounds from solution as is the case with sand and silt; consequently. 
we must look for causes within the sea to explain the deposition of 
these compounds as our limestones and dolomites. 


PRECIPITATION OF CALCITE AND DOLOMITE FROM SOLUTION 


Certain of the soluble constituents of the ocean waters derived 
from the rocks of the continents remain there more or less perma- 
nently and have hence accumulated in large quantities during the 
millions of years since the ocean basins have been filled with water. 
The greater portion of the sodium which is mainly combined with 
chlorine has remained there and hence the oceans since the beginning 
have gradually become more saline. The calcium and magnesium, 
however, are continually being precipitated from solution and this 
extraction has resulted in the formation of our limestones and dolo- 
mites. 

Precipitation of the caleium and magnesium carbonates from the 
ocean or inland waters may take place as the result of either organic 
or inorganic processes. Limestones owe their direct origin in most 
eases to the action of organic life. However, the same substances 
may be precipitated from solution by chemical processes in no way 
dependent upon organisms and some limestones have undoubtedly been 
so formed. 

Limestones are frequently classified with reference to origin into 
marine and fresh water types and in this report will be so designated. 
This has practical importance because of the greater uniformity and 
wider areal distribution of the marine strata. In the following para- 
graphs the organic and inorganic agencies in the formation of lime- 
stone are discussed. 


ORGANIC AGENCIES 


A wide variety of animals and plants is concerned in the forma- 
tion of limestone. These include all groups that possess the ability 
to extract calcium carbonate from solution and to build it into their 
structures as internal or external skeletons or to cause its precipita- 
tion by chemical changes consequent upon their life activities. Among 
animals the important groups are the mollusca (gastropods, pelecy- 
pods, cephalopods, and pteropods), brachiopods, crinoids, bryozoa, 
corals, and foraminifera. The important plant groups are the algae 
and bacteria. Limestone largely composed of the remains of the 
mollusea and brachiopods, is termed shell limestone, those in which 
the crinoids, corals, or foraminifera are abundant and easily recog- 
nizable are known as crinoidal, coralline, or foraminiferal limestones. 
Some limestones are named for a particularly abundant fossil, such 
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as the fusulina limestone, named for a genus of foraminifera that 
lived in great numbers during Carboniferous times in certain seas. 

Clarke and Wheeler: have made analyses of a number of marine 
invertebrates possessing calcareous parts and thus capable of form- 
ing limestone by their accumulation. The following table summarizes 
their results. ; 

Fossil erinoids were found in addition to contain from zero to 2.21 
per cent FeCO,, averaging 0.82, and from zero to 0.26 per cent MnCoO,, 
averaging 0.08. 

The absence of recognizable organic remains in limestone must not 
be assumed as evidence of its inorganic origin. Shell and coral 
‘fragments may be reduced to fine grains by the action of waves and 
currents. Again, all traces of the organisms may be destroyed by 
secondary changes such as crystallization and dolomitization. Most 
of our marbles, especially the coarse-grained varieties, present no 
indication of fossils although there may be evidence that they probably 
were formed from highly fossiliferous strata. 

Part of the calcium carbonate of the calcareous-secreting organisms 
exists in the form of calcite and part as aragonite. In some shells 
these minerals form alternating layers. Aragonite is less stable and 
after the death of the organism tends to pass into solution or change 
to calcite so that it is of little importance in our present limestones. 
Clarke and Wheeler? state that their analyses of the marine inver- 
tebrates and calcareous algae show that those groups with aragonite 
skeletons are almost completely non-magnesian. 

“‘In what manner do plants and animals withdraw or segregate 
calcium carbonate from sea water? To this question there have been 
many answers proposed*, but the problem is essentially physiological, 
and its full discussion would be inappropriate here. Some of the 
answers, however, were framed before the modern theory of solu- 
tions had been developed, and are therefore no longer relevant. It 
is not necessary to ask whether the living organisms derive their 
calcareous portions from the sulphate or chloride of calcium or absorb 
the carbonate directly, for these salts are largely ionized in sea water. 
It is only essential that calcium ions and carbonic ions shall be simul- 
taneously present; then the materials for coral and shell building are 
at hand. The carbonic ions may be of atmospheric origin, or brought 
to the sea by streams, or developed by the physiological processes of 
marine animals, or a product of organic decay; all of these sources 
contribute to the one end and help to supply the material from which 


limestones are made. Where marine life is abundant, there also 
the carbonic ions abound.’’* 


Foraminifera. The foraminifera, long recognized as important rock 
builders, are small animals that secrete calcareous skeletons of great 
variety in size, shape, and structure. Most of them are smaller than 
the head of _a@ pin, although varieties, such as the Nwmmulites of 
Europe, Africa, and Asia are flat disk-like bodies ranging in size to 
more than an inch in diameter and are almost the only form in certain 


10larke, F. W., and Wheeler, W. i i i 
Gaal aanvact>. meet pence ae LOG! Vaan ce ae Pret) of marine invertebrates: U. 8S. 


20p. cit. p. 52 


ae R. Brauns, Chemische Mineralogie, PP. 377-378, for a summary of this subject. 
Clarke, F. W., Data of Geochemistry: VU. §. Geol, Survey, Bull, 770, p. 560, 1924. 
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thick limestone strata. The chalk deposits of England, France, and 
Belgium are mainly composed of small foraminiferal shells; certain 
limestones of Carboniferous age in this country are constituted in great 
part of a genus called Fusulina; and at present foraminiferal remains 
in which the genus Globigerina predominates, cover almost 30 per 
cent of our ocean basins. 

The limestones of Pennsylvania are not rich in foraminiferal re- 
mains. They have been noted, however, and recent studies of the 
residues of some of the limestones of the central and eastern portions 
of the State after the removal of the soluble carbonates by acid have 
shown their presence. Nevertheless they constitute an insignificant 
proportion of the limestone. 


Sponges. Certain sponges having calcareous spicules or skeletons 
have contributed considerable material locally in the formation of 
limestones. The remains of sponges are not important in the forma- 
tion of Pennsylvania limestdnes. 


Corals. In the warm shallow marine waters coral life is abundant 
and coral reefs are in process of steady growth. Early in the develop- 
ment of life on the earth, reef-building corals had a much wider dis- 
tribution than now. Some beds of limestone in Pennsylvania are com- 
posed almost entirely of coral remains. This is especially true of the 
Helderberg limestones which are widely distributed throughout the 
central part of the State and which contain unusually well preserved 
coral remains. Near Hollidaysburg a limestone largely composed of 
fossil corals was once worked and in recent years a similar limestone 
has been quarried in the northeast part of Altoona. These deposits 
are ancient coral reefs and comparable to the modern coral reefs now 
forming in tropical shallow ocean waters. Elsewhere in the State, 
coral remains are also present, although they are much less abundant 
in the Cambrian, Ordovician, Carboniferous, and Triassic limestones. 


Hydroids. The Paleozoic limestones of Pennsylvania, especially the 
Helderberg series, contain many specimens of Stromatopora, a hydro- 
coralline member of the Hydrozoa. Heads of this form up to 10 feet 
in diameter have been found. The mass is composed of thin concen- 
tric layers that resemble the algae Cryptozoon described on a later 
page, but showing distinctive structures on closer examination. 


Crinoids. Of the large group of the Echinodermata there are many 
calcareous varieties belonging to the cystoids, blastoids, erinoids, star 
fishes, and echinoids but only the crinoids constitute any considerable 
part of limestones. The crinoids, called sea lilies or rock lilies because 
of their resemblance to plants, are composed of caleareous plates that 
In most cases become separated in the decomposition of the organic 
portions of the animals. So numerous were they in some of the 
Paleozoic seas that limestone beds in many places are almost entirely 
composed of the flat hollow disks that formed their stems. They are 
abundant in the limestones of this State. 


Bryozoa. The bryozoa, with coral-like structures of extremely great 
variety, are common fossils in the limestones of the State and have 
contributed materially in their formation. Small, branching, tree-like 
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varieties and flat, fan-shaped forms with numerous openings are most 
common, 


Brachiopods. In the Paleozoic seas these bivalve shelled animals, 
sometimes mistaken for mollusks, lived in great numbers and variety 
and are the most common fossils recognized in our limestones. Their 
shells are in better state of preservation than most of our fossils and 
thus readily recognized. They are important rock builders, although 
it must be admitted that most of the specimens found in Pennsylvania 
are casts or moulds in the shales, 


Mollusca. The shelled mollusea, Pelecypods (clams, ete.), Gastro- 
pods (snails, conchs, ete.), Cephalopods (squids, cuttle fish, ete.), 
Seaphopods, and Amphineura (chitons) have existed since the early 
Paleozoic in great numbers. They lived mainly in shallow water and 
their shells have been tossed into piles or broken by the waves of the 
ocean. The accumulations compacted into limestone have been found 
locally in every geologic period. 


Other animal groups. Remains of other animal groups are found 
in our limestones, but except locally are insignificant parts of the 
rock. Among these are worms that secrete calcareous tubes in which 
they live, various crustaceans, mainly trilobites, and the great division 
of vertebrates. 


Algae. The agency of plants in the formation of calcareous de- 
posits has been minimized in the past but we are now convinced that 
they have been of extreme importance and in many places have con- 
tributed more to the deposition of limestone than have animals. 
Although a number of plants are known to possess the ability to pre- 
cipitate calcium and magnesium carbonates from solution the algae 
and bacteria seem to be the most important. 

The algae thus far investigated include both fresh and salt water 
forms whereas the known bacteria with this power are all marine. 
The fresh water calecareous-secreting algae have been studied by many 
botanists and geologists largely because of the economic importance 
of the deposits formed by them. In New York, Michigan, Indiana 
and to a lesser degree in other States bog marl or bog lime has long 
been dug or dredged from existing or extinct glacial lakes and utilized 
in the manufacture of Portland cement and lime, or for fertilizing 
the soils. The investigation of the marls of Michigan* proved con- 
elusively that the fresh water Chara (Stonewort) was mainly respon- 
sible for the deposits although some of the blue-green algae likewise 
were agents of precipitation. The latter commonly form ellipsoidal 
pebbles with concentric radial arrangement. Probably other water 
plants are also concerned in the formation of marl but to a lesser 
degree. 

The algae investigated precipitate the calcareous material in their 
stems and these plant structures have been detected throughout the 
marl deposits of Michigan. They have also been recognized in some 
of the Tertiary limestones underlying Paris. 

The deposits of algal marl in Pennsylvania have received little at- 
tention as yet but are known to exist in a few places. In Centre 


*Davis, ©. A., Lane, A. O., Hale, D. J., Marl (Bog Lime); Geol. Surv. Mich., vol, 8, pt. 
8, Lansing, 1903. 
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County some marl of this kind has been dug for fertilizer. The chiet 
interest to us in this type of calcareous sediment 1s that it suggests 
a probable origin of the compact, structureless, fine-grained, fresh- 
water limestones of the upper Coal Measures of the western part of 
the State. These are mainly non-fossiliferous although some of them 
contain a few fresh-water shells just as do the Michigan marls. 


Fresh-water algae are also present in streams and springs. The 
thick deposits of travertine about the Mammoth Hot Springs of 
Yellowstone Park owe their origin mainly to the action of algae, 
some of which are able to live in water near the boiling temperature. 
Calcareous nodules formed by the blue-green algae have been found 
in some of the streams of the State. Occurrences of this kind are 
described in the chapter on Lancaster County. 


Marine ecaleareous algae, commonly called Nullipores, are known 
to be of the greatest significance in the formation of limestone. There 
are several kinds, foremost of which are Lithothamnium, Halimeda, 
Diplopora, Corallina, etc. These were long known to be prominent 
in the formation of coral reefs but now it seems that in many cases 
they have contributed even more to these structures than the corals.* 
The Triassic dolomites of the Tyrolean Alps are said to have been 
formed mainly through the agency of algae. In the Lower Cambrian 
of this State we find numerous examples of calcareous algae. 


One abundant variety of calcareous algae is Cryptozoon proliferum. 
Large to small specimens of this plant form a large part of the strata 
of the Conococheague (Allentown) limestone in many places in the 
Bethlehem region. It is not improbable that other forms of calear- 
eous algae whose structures were less favorable for preservation may 
likewise have contributed to the formation of our Paleozoic limestones. 


As shown in the analyses of Clarke and Wheeler on a preceeding 
page, the structures of the marine calcareous algae are highly mag- 
nesian and this may largely account for the abundance of dolomite or 


rich magnesian limestone of the Cambrian and Ordovician strata of 
the State. 


Bacteria, In recent years considerable information has been ob- 
tained concerning the work of bacteria in the precipitation of calcium 
carbonate from the ocean waters, and it is now generally believed that 


many of our non-fossiliferous limestones owe their origin to bacterial 
processes. 


In some of the muds near the Bahama Islands and the Florida Keys 
Drew’ found 160,000,000 specimens of Bacterium calcis (later aes 
mined to be Pseudomonas calcis*) per centimeter and concluded that 
the fine calcareous deposits of those regions had been formed largely 
through their activities. One method described by Kellerman and 
Smith is the formation of ammonia by the decomposition of proteids 
or by the reduction of nitrates to nitrites and to ammonia and the 
further formation of ammonia carbonate by reaction with carbon 


1 Howe, M. A., The building of coral reefs: Science, new ser. vol, 35, pp. 837-842, 1912. 


2Drew, G. H., On the precipitation of 
Carnegie Inst. of Washington, Pub, 182, ee wae ga ee AS maa 
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dioxide produced by plants or animals. In the presence of CaSO, 
or its ionized constituents, the following reaction would take place: 


CaSO, + (NH,).CO, = CaCO, + (NH,),SO, 


Vaughan' reports that these denitrifying bacteria precipitate the 
ealcium carbonate largely as aragonite and that it frequently tends 
to form small balls or spherules that by accretion become oolite grains. 
He believes that ‘‘all marine oolites, originally composed of calcium 
carbonate, of whatever geologic age, may confidently be attributed to 
this process.’ 


In recent years some important work has been done in the Bahama 
Islands, especially on Andros Island and the great bank of calcareous 
mud covered by shallow water and extending westward from the 
island and covering about 7000 miles. These investigations are of 
interest as it is believed by many geologists that conditions there are 
Similar to those that resulted. in the formation of the unfossiliferous 
Paleozoic limestones of Pennsylvania and other sections in the Ap- 
palachian Province. Although the investigations have not been com- 
pleted, enough has been determined to indicate that the calcareous 
muds have not been formed by precipitation in the open ocean by 
bacteria of the kind described by Drew. Dr. R. M. Field,? director 
of the expeditions, describes the present status of the problem as 
follows: 


““As to the organisms which may be responsible for the precipita- 
tion of calcium carbonate, Doctor Bavendamm reports as follows: 

“* “Apart from the types which Drew and others have erroneously 
termed ‘calcium bacteria,’ going so far as to attach special names to 
them, there were found in many places numerous ureabacteria which 
to this day have escaped observation. These bacteria, like the denitri- 
fying forms observed by Drew, are able to precipitate calcium car- 
bonate under certain conditions. Also the strictly anaerobic, sulphate- 
reducing bacteria, which are probably important in the process of 
calcium carbonate precipitation, were found to exist everywhere. The 
presence of very active cellulose and hemicellulose-destroying bacteria 
attracted special attention. These organisms were notable for their 
abilitv to dissolve agar-agar made from brown and red algae, and are 
so abundant that they are believed to be not only responsible for the 
decomposition of the abundant organic matter in the mangrove swamps 
but together with other bacteria they might well aid in the precipita- 
tion of CaCQ,.’ 

*‘As the result of their recent experiments, Doctor Waksman and 
Doctor Bavendamm do not agree with the former ideas of Doctor Lip- 
man (1929) that the great area of calcium carbonate mud in the 
Bahamas is the result of strictly physico-chemical processes, but they 
believe that it is rather the result of microbiological processes. Their 
conclusions have been reached not only from the inspection of crude 
and pure cultures of the various organisms in the laboratory, but also 
from the bacteriological-hydrobiological viewpoint. It is interesting 
to note, however, that the most favorable locations for the bacterial 

1 Vaughan, T. W., Preliminary remarks on the geology of the Bahamas, with special reference 


to the origin of the Bahaman, and Floridian oolites: Carnegie Inst. of Washington, Pub. 182, 
p. 47-54, 1914. 
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recipitation of calcium carbonate are not in the marine muds, but 
in the mangrove swamps, lakes and brackish-water areas on Andros 
Island. It would appear therefore that an appreciable quantity of the 
fine-grained calcium carbonate muds in’ the Bahamas, no matter what 
their present location, might have originated under fresh or brackish- 
water conditions.’’ , 

Before the investigation of Drew, Vaughan, Kellerman, and Smith, 
Daly* had formulated an hypothesis to the effect that in the pre- 
Cambrian and early Paleozoic seas the organic matter, both plant and 
animal, collected on the ocean bottoms and there decomposed, forming 
ammonium carbonate that reacted with the calcium and magnesium 
solutions to form precipitates of calcite and dolomite. Until the 
appearance of the fishes there were few scavengers living near the 
bottom and feeding on the decaying organisms there accumulating so 
that this agency was responsible for a ‘‘large part, if not all, of the 
pre-Cambrian limestones and dolomites, but as well, the limestones and 
dolomites of the early Paleozoic formations. This precipitation grew 
slower in proportion to the development of the fishes and other effi- 
cient bottom scavengers. When the scavenging system became well 
established calcium salts could, for the first time, accumulate in the 
ocean water in excess of the needs of the lime-secreting organisms. 
Thereafter the marine limestones have been largely formed from the 
debris of the hard parts of animals and plants.’’ 

The pre-Devonian limestones of the State are markedly deficient in 
fossils. Whether they owe their origin mainly or entirely to the action 
of bacteria or to the somewhat similar process discussed by Daly 
cannot be definitely stated at present. The limestones possess the 
characteristics of normal chemical precipitates but in the opinion of 
the writer are probably attributable to organic agencies. 


INORGANIC AGENCIES 


In the past many if not most of the non-fossiliferous limestones were 

considered purely inorganic in origin, but now are referred to some 
of the organic processes described above. Locally there are deposits 
of calcium carbonate undoubtedly formed in several different ways 
without the aid of organisms. However, in the aggregate they are of 
little economic importance. 
_ When bodies of water disappear by evaporation, probably in every 
instance, deposits of calcium carbonate are formed, because of its 
almost universal presence in lake and ocean waters. In regions where 
the rainfall is deficient and evaporation excessive, deposits of lime- 
stone have been observed to form in river beds but only in limestone 
regions where the waters are highly charged with calcium carbonate. 
Near waterfalls, calcareous precipitation is apt to form by evaporation 
of the spray. 

Many hot springs and some cold ones heavily charged with calcium 
carbonate form deposits of tufa or travertine near their vents. Algae 
are, In some cases, responsible for the precipitation but liberation of 


earbon dioxide, evaporation, or cooling of the water will cause 


deposition. 
The stalactites and stalagmites of caves are produced by evapora- 
*Daly, R. A., First caleareous fossils and the evolution of 
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tion and loss of the carbon dioxide responsible for holding the calcium 
carbonate in solution. The beautifully colored cave onyx extensively 
used as an interior decorative stone originates in this way. 


The precipitation of calcium carbonate from ocean water at several 
places, especiaily near the mouths of rivers, has been described, and 
explained by purely inorganie processes involving chemical changes. 
Most of these instances are not sufficiently supported by careful ob- 
servations to warrant their acceptance. Calcite-secreting bacteria sug- 
gest another explanation. 


ORIGIN OF DOLOMITE 


Scarcely another question of geologic inquiry has received as much 
attention as that concerning the origin of dolomite. French, German, 
Belgian, English, and American geologists have attacked the problem 
and scores of monographs based on observations and experiments have 
been written in support of one theory or another but there still remain 
many divergent views. A summary of the literature is impracticable 
in this place but the problem is of such great economic importance to 
the users of limestone in Pennsylvania that it cannot be ignored. 
Certain of our limestones are sought because of their high magnesian 
content and others are rejected on account of it. In some sections 
high and low magnesian limestones are so mixed that the stone cannot 
be utilized for purposes requiring the one but not the other. 

There is no sharp line between dolomite and limestone. Careful 
study of magnesian limestones seems to indicate that nearly all the 
magnesium present exists as part of dolomite ((CaMg) (CO,),) 
molecules and a true dolomite rock is one in which all the calcium 
exists in the same form. In most cases both dolomite and ealcite 
erystals compose the rock and seldom is either one entirely absent, 
although in general, rocks low in doiomite crystals are more abundant 
than the others. Some of our lLmestones may contain magnesium as 
uncombined MgCO, but this is not common. Analyses showing more 
than 45.61 per cent of MgCO,, the theoretical percentage of dolomite, 
are rare although there are some examples of rocks containing over 
50 per cent MgCO,. 

The theories that have been formulated present many different view- 
points and lead to the belief that dolomite can be produced under 
several conditions and in all probability has been produced in nature 
in different ways. Doiomite is reported to have been prepared syn- 
thetically in the laboratory by many investigators* but we cannot be 
certain that any of the processes employed have been duplicated in 
nature. 

Under unusual conditions normal dolomite may have been formed 
as a primary chemical precipitate in shallow ocean water but it seems 
probable that most of our highly magnesian limestones owe their origin 
to secondary changes. 

The analyses of the skeletons of various marine invertebrates and 
calcareous a.gae, given on a preceding page, show that many of the 
organic calcareous deposits accumulating in the seas contain consider- 
able amounts of magnesium carbonate, especially the foraminifera, 

*Clarke, F. W., Data of Geochemistry: U. S. Geol. Survey, Bull. 770, pp. 565-580, Wash- 
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aleyonarians, echinoderms (crinoids, sea urchins, starfishes, and holo- 
thurians), crustaceans, and coralline algae. Clarke and Wheeler give 
an analysis of a species of algae, Gomolithon strictum, from Soldiers 
Key, Florida, which contained 25.17 per cent MgCO,. In their studies 
they found that the forms living in warm waters had a higher per- 
centage of magnesium, a condition which seems to be general in the 
different groups and may indicate that our dolomitic limestones were 
largely formed in the warm waters of the Paleozoic seas. 

Those organisms that have aragonite as part of their skeletons form 
deposits that favor dolomitization because that mineral is more soluble 
than calcite. 

Unless organisms in the past had the ability to extract from ocean 
water a larger amount of magnesian salts than is possessed by forms 
living now, it is evident that secondary action has been involved in 
the formation of our magnesian limestones, inasmuch as numerous 
strata contain more than 40 per cent MgCO,. The secondary change 
may have been enrichment either by the removal of CaCO, or by re- 
placement. In all probability both processes have taken place and in 
most cases it is difficult to say which method has prevailed. 

A disputed point concerns the time when and place where the leach- 
ing of the CaCO,, or its replacement, occurred. Geologists seem to 
favor the belief in the change having been effected mainly on the ocean 
bottom when the limestone existed in the unconsolidated condition as 
ooze or loose shells. Magnesium exists in ocean water in much larger 
quantity than calcium, averaging about 3,68 per cent of the salts con- 
tained in solution. By the action of decaying organic matter in warm, 
shallow waters the solution of CaCO, and also the substitution of 
magnesium for calcium are believed to have gone forward rapidly. 
The effect of decaying organisms is shown by the selective replacement 
ot fossil shells by dolomite in some limestones in which the matrix 
remains calcite. 

In most cases the action of sea water probably ceased rather uni- 
formly at shallow depths in the deposits and the variation in composi- 
tion in individual beds is not marked. In places, however, one finds 
a bed changing in a short distance laterally from a dolomite to a low 
magnesian limestone. Conditions of this kind are interpreted to mean 
a continuation of the alteration, after the deposition of overlying de- 
posits, due to some physical characters that gave ready access to the 
magnesian waters in certain places but not everywhere. 

In some limestone quarries of this State, dolomitization has taken 
place on a considerable scale and the rock varies materially in com- 
position even though the beds are continuous. 

In the shells of organisms magnesium earbonate and calcium ear- 
bonate seem to exist as separate molecules and there is still no direct 
evidence of the way in which the double molecule of dolomite is formed 
although theoretical explanations have been offered. 

_ We accept the view of dolomitization at the time of formation of the 
limestone as the most plausible explanation for most of our magnesian 
limestone but are still without definite evidence to account for the ex- 
treme and sharp variations that prevail in the alternating strata of 
the Cambrian and Ordovician rocks of this State, as described on later 
pages. We can only suggest changes in the tlensity of the ocean water, 
changes in temperature and pressure, and changes in the character of 
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the organisms forming the deposits as the more probable causes. As 
oolites, cross bedding, intraformational conglomerate, ripple marks, 
sun eracks, and numerous shale laminae are characteristic of these 
strata, we are warranted in concluding that the water was shallow 
over wide expanses, thus facilitating rapid and frequent changes, such 
as suggested. 

We cannot escape the conviction that dolomitization may have oc- 
curred in later periods as well, even after consolidation of the lime- 
stones and their uplift from beneath the ocean, by ground water 
circulating through the rocks. These effects, however, are subordinate 
to the ones described above. Limestones have been found in which 
the magnesian content increases with proximity to shattered zones 
and cracks or joints through which the ground water passes readily. 
In these cases the cause has been dolomitic enrichment due to the 
removal of the more soluble caicite. 

In general the circulating ground water accomplishes little in the 
replacement of limestone by dolomite. Yet it must be remembered 
that dolomite is a gangue mineral in certain ore deposits, proving that 
it is carried in solution by ground water and there is thus the pos- 
sibility of local repiacement of CaCO, by MgCO, by this agency. 


ORIGIN OF MARBLE 


Marble is a metamorphic, compact variety of limestone or dolomite 
and differs from the original rock only in the granular, more coarsely 
erystalline character of the particles composing it. There is no dis- 
tinet line of separation between limestone and marble but in general 
those calcareous stones that will take a high polish are called marble. 
This character depends upon the compactness of the stone and the 
crystallinity of the particles. The separate grains which break along 
cleavage planes may vary from microscopic size to crystals several 
inches in diameter. Marbles may be designated as calcareous, mag- 
nesian, or dolomitic depending upon the amount of magnesia present. 

By experiment it has been found that pressure and heat in the 
presence of moisture are the effective metamorphic agents in the for- 
mation of marble. The intrusion of limestone beds by molten igneous 
material will change the limestone to marble for a short distance from 
the contact. This is called contact metamorphism and is of local im- 
portance only. The extensive areas of marble are due to pressure and 
heat caused by folding or compression of the earth’s strata. This is 
designated regional metamorphism. In general those strata that have 
been subjected to the greatest stresses are most coarsely crystalline, 
although the composition of the rock, the thickness of overlying rock, 
the quantity of moisture present, and possibly other factors may have 
their effect. This is shown to good advantage in the limestones and 
marbles of this State where the pre-Cambrian calcareous strata have 
undergone intense deformation numerous times and have been con- 
verted into coarsely crystalline marbles. The Cambrian and Ordovician 
limestones have twice been folded and faulted and in many places 
have been changed into fine-grained marbles, whereas the later lime- 
stones of Carboniferous age have been subjected to a single period . 
of mountain building by compression and are in few places sufficiently 
erystalline to justify their designation as marble. 

As described under the topic of Chemical and Mineralogical Compo- 
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sition, marble formed from impure limestone contains a wide variety 
of minerals, the most common of which are graphite, tremolite, and 


garnet. 
FRESH WATER CALCAREOUS MARL AND LIMESTONES 


Calcareous deposits formed in fresh water are seldom extensive and 
consequently economically of only local importance. There are some 
localities, however, in Michigan where fresh-water calcareous marls 
are sufficiently extensive to have justified the erection of Portland 
cement mills for their utilization and in other places they have been 
dug for fertilizers and for lime burning. Also some fresh water lime- 
stones associated with the coals of the western portions of the State 
are of considerable value. 

In Pennsylvania there are three different types of fresh water cal- 
careous deposits: Fresh water marl of the glaciated regions, fresh 
water marl of the non-glaciated regions, and Carboniferous fresh 
water limestones. 


Fresh water marl of the glaciated. regions. Both northeastern and 
northwestern Pennsylvania were covered by the extensive ice sheets 
of the Glacial Period. On their retreat by melting, numerous swamps, 
ponds, and lakes were left as the result of glacial gouging in part, but 
mainly because of deposition of debris along the stream courses form- 
ing dams. In many of these small bodies of fresh water there has 
been a profuse growth of algae of different kinds, but particularly 
Chara, that have the ability to extract calcium carbonate from the 
water and precipitate it as encrustations about the plant stems. On 
the death of the plants, the stems decompose leaving the caleareous 
deposit. The origin and characteristics of these deposits have been 
well described in many reports but particularly well in Vol. VIII, Part 
III of the Geological Survey of Michigan. Similar deposits have been 
investigated in Michigan, Indiana, New York, and elsewhere. 

In Pennsylvania these calcareous deposits of the glaciated regions 
have not as yet received much attention and none at all by the writer. 
It is not improbable that some may be of local importance. The most 
extensive deposit of this kind known in Pennsylvania is that near 
Conneaut Lake in Crawford County described in the chapter on that - 
county. 


Fresh water marl of the non-glaciated regions. The fresh water 
maris of the non-glaciated sections of Pennsylvania have been studied 
by J. B. R. Dickey and a brief report (Mimeog. Bull. 76) published 
by ae Survey. The following paragraphs are abstracted from this 
report. 

‘“‘On account of the popularity of marl among farmers it seems 
opportune to call attention to the rather frequent oceurrence of marl 
beds in the limestone regions of Pennsylvania. While most of the 
deposits are too small for commercial development they could be util- 
ized to excellent advantage as local sources of agricultural lime with- 
out the necessity for any expensive equipment, fuel for burning or 
power for grinding. Many similar beds are being worked by farmers 
in Maryland, West Virginia and Virginia and are supplying agricul- 
tural lime locally at very small expense. 


“Chemical Composition. The marl herein discussed consists of 
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calcium carbonate, small percentages of magnesium carbonate, and 
varying amounts of earthy and organic impurities which have been 
mixed with it during formation and subsequent reworking. The total 
carbonate frequently exceeds 90 per cent but in some reworked beds 
does not amount to more than 50 or 60 per cent. The average car- 
bonate content on an air dry basis is between 80 and 90 per cent. 
The percentage of magnesium carbonate seems always to be low, rang- 
ing from 0.5 to 2 per cent. 


*‘Physical Character. This marl seems to differ from that in the 
ponds and marshes of the glaciated regions in the manner of its forma- 
tion. The latter no doubt owes its origin to the action of algal forms 
of plant life and frequently occurs in places remote from any lime- 
stone formations. The marl discussed in this paper, on the contrary, 
is always associated with limestone or at least found along streams 
rising from limestone springs. While the texture commonly is very 
fine, like the glacial marl, it may be more or less granular. Occasionally 
the marl forms concretions around some small object. Short, hollow 
tubes of marl occur, as if the mineral had been deposited around a 
stick or grass blade which had subsequently rotted out. Unlike the 
glacial marl which is generally too soft to drive upon after the surface 
soil is removed, the limestone marl] is generally hard and dry enough 
to support the weight of horses. This marl not infrequently has con- 
solidated or become cemented together locally, into rough, whitish, 
horizontal slabs or concretions varying in size from a pebble up to 
large irregular boulders. This is most common where the mar! is 
exposed. In many places where exposed, however, consolidation has 
not taken place. 


“Origin. A plausible theory for the formation of this mar] is that 
the water from the large limestone springs, near which it invariably 
occurs, emerged heavily charged with carbon dioxide and caicium car- 
bonate, much of it in the form of bicarbonate. On exposure to the 
air much of the carbon dioxide passed off as.a gas. The water, having 
lost its carbon dioxide, could no longer carry so much calcium in 
solution and therefore precipitated it. 

‘‘This method of formation is well illustrated by two deposits in 
the form of benches, one near Hancock, Maryland, and the other in 
Lawrence County, Pennsylvania. At the Maryland locality a small 
spring emerges from the limestone formation about 20 feet above 
stream level. A terrace of marl has been built out below the spring. 
As the deposit increased in size, the water from the spring apparently 
poured over all sides of it and continued to deposit marl until a ter- 
race 100 feet or more in length was built. The deposit at Hancock has 
been dug into in development work so that the layers one above and 
extending beyond the other are plainly visible. The marl is more or 
less consolidated or crusted. Many of these layers show the impres- 
sion of leaves, ete., over which the marl was deposited. 


“The deposit in Lawrence County is beneath a spring which 
emerges about 10 feet above the level of a stream. It is interesting, be- 
cause it is one of the few deposits discovered west of the Allegheny 
Mountains and further because the marl instead of being white is red- 
dish brown in color, doubtless due to iron impurities. It is not as 
high in carbonate as the average, an analysis showing only about 65 
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per cent. Mixed with the loose brown mar] are occasional rough, ir- 
regular, chunks of a very hard, fine-grained, brownish limestone test- 
ing about 95 per cent carbonate and differing markedly from the 
rather soft, porous, coarse concretions found elsewhere. 

‘‘Other deposits of marl occur as broad areas, such as those de- 
veloped commercially in West Virginia. Some of these are slightly 
depressed, giving the impression that deposition took place in a shallow 
lake or marsh. In these cases evaporation and concentration of the 
lime-impregnated waters may have caused the precipitation. Fre- 
quently deposits along a good-sized stream may be traced to a small 
spring coming in from the side higher up. There is generally a purer 
deposit close to the spring. Small pockets of marl sometimes occur 
along drainage lines quite high up on hillsides and in some cases the 
spring which formed a deposit has found another outlet or ceased 
to flow. The shells of land snails are often present in such numbers 
around these marl deposits as to lead to the popular but erroneous 
impression that the marl was due to the accumulation of shells. 


‘Where found. As most commonly found, the marl occupies flat 
areas or small bottoms along streams. In such situations it is generally 
covered by 6 to 12 inches of dark brown or black surface soi]. Some- 
times this overlying material is somewhat mucky but more often it 
consists Jargely of fine mineral matter washed in and deposited, no 
doubt mixed with the insoluble portions of the original marl. Occasion- 
ally the surface covering is so thin that the ash-colored marl is turned 
up in plowing. The covering is entirely lacking in some places, leav- 
ing the granular or ashy marl exposed. Unless the water table is quite 
high, the soil overlying the marl is generally very droughty, due to the 
rapidity with which the water drains away through the marl. On 
account of the good drainage and consequent early produc‘ion of crops, 
marl beds frequently are favorite locations for truck gardens. 

““As may be expected, marl deposits vary widely in extent and depth. 
At Shooks Mill, 1144 miles northwest of Greencastle, a deposit at least 
20 feet deep is exposed where the stream has eut through it. Gen- 
erally, however, the depth of deposits is not over 5 or 10 feet, fre- 
quently less. In some cases the marl may occupy rather extensive flats 
and may extend continuously or intermittently along streams for sev- 
eral miles, a part of it at least, being eroded from the original location 
and redeposited. These broad deposits may have been built up by 
successive layers. 

‘‘The marl here described always occurs along streams rising from 
limestone formations and is generally found close to their source. It 
may occur in pockets, narrow bottoms, or broad areas either low-lying 
or well above the present level of streams. On account of the soil 
covering it is generally noticed in stream banks and gullies or in the 
gray or ashy white material turned up in plowing or in digging ditches 
or post holes. The rough, white or yeliow-stained coneretions above 
referred to may lead to its discovery, though these may be carried down 
stream some distance from the parent material.’’ 

Some calcareous coneretions of algal origin are described in the 
chapter on Lancaster County, 


Carboniferous fresh water limestones. While the coals of central and 
western Pennsylvania were forming there were intervals when clear 
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wa'er extended over large areas and in these basins calcareous deposits 
were laid down. At times the waters were saline and connected with 
the sea, as shown by the presence of marine fossils which are particu- 
larly abundant in the Vanport, Brush Creek, Pine Creek, Woods Run, 
and Ames limestones. In most cases, however, it seems that the waters 
of these basins were shut off from the sea by land barriers, probably 
of low relief, and consequently were fresh. It has been believed by 
some that the fresh water Coal Measures limestones were formed by 
chemical precipitation of caicium carbonate inasmuch as many of them 
contain no recognizable organic remains. It seems to the writer much 
more probable that these limestones owe their origin to a process 
similar to that now taking place in the small lakes of some of our 
glaciated regions. The algae of that period may have belonged to 
different species and varieties than those now living, but possessed the 
same ability while growing to extract calcium carbonate from the fresh 
waters. The plant remains have disappeared and the fossiis which are 
found in some of these limestones are animals belonging principally 
to the mollusea and ostracod groups. The latter appear to have been 
a small factor in the formation of the limestones. : 

The fresh water limestones are generally soft, fairly high in argil- 
laceous matter, low in magnesia, and are compact and break with 
prominent conchoidal fractures. They have been quarried in many 
places as described in later pages, but no important limestone industry 
is dependent upon this type of stone. 


LIMESTONES OF MECHANICAL ORIGIN 


A variety of limestone of limited occurrence is of mechanical origin 
and composed of cemented fragments of pre-existing limestones. As 
mentioned on a previous page, it is unusual for pebbles or angular 
fragments of limestone to be transported by streams without being 
ground to a powder by abrasion in transit or dissolved. Nevertheless, 
there are instances where this has actually happened and there has 
been an accumulation of limestone pebbles and boulders of consider- 
able thickness but of local areal distribution. Generally quartz peb- 
bles are intermingled or the cementing material may be siliceous, ar- 
gillaceous, or ferruginous, but in the case of the Potomac marble of the 
Triassic, sparingly developed.in Adams, Berks, Bucks, Lancaster, North- 
ampton, and York counties, the pebbles as well as the cement are fairly 
pure calcareous or dolomitie matter with only enough iron to give a red 

color. 

Rocks of this kind are either conglomerates or breccias, depending 
upon whether the particles are rounded or angular. The conditions 
that give rise to deposits of this kind are not well understood, but it 
appears probable that they developed under arid climates. 


CHAPTER IV 
WEATHERING OF LIMESTONE 


The means by which limestones weather are of two sorts, those that 
produce physical disintegration without chemical change and those 
that cause chemical reactions. The latter result in decomposition 
which in most cases also involves disintegration. The two classes are 
grouped as follows. 


Weathering by physical disintegration Weathering by chemical decomposition 


Corrasion and Abrasion Solution , 
Frost Action Oxidation of accessory minerals 
Changes in temperature without Discoloration 
freezing ‘ Plants and Animals 
Plants and Animals Efflorescence 


CORRASION AND: ABRASION 


The mechanical wear of rocks by collision of particles carried by 
currents of water such as streams and waves is called corrasion, and 
when carried by wind is called abrasion. Likewise the wear of the 
particles carried whether by wind or water is commonly referred to as 
abrasion or attrition. Limestones are considerably softer than most 
other rocks and hence when subjected to corrasive or abrasive action 
are worn away with considerable ease. Quartz sand is the most com- 
mon agent of wear either by streams or by wind and tends to cut 
rapidly when striking the softer limestones. In Pennsylvania one 
rarely sees the results of limestone wear by wind action but in arid 
regions it is prominent. The corrasive effect on limestones in the State 
is also seldom noted as it is rather effectively masked by the results of 
the more active process of solution. However, considerable limestone 
must be worn away by corrasion where swift streams carry sand and 
pebbles over outcropping ledges of limestone. The fact that limestone 
pebbles are very rare in the various conglomerates of the Appalachian 
region even though limestones are common indicates that the fragments 
of limestone which must occasionally have reached streams were ground 
to a powder before reaching the place of permanent deposition. Some- 
times one sees in the conglomerates either some pebbles of rotten lime- 
stone or cavities from which they have been dissolved, but such oe- 
eurrences are unusual. On the other hand, black flint pebbles derived 
from the small lenses and segregations in the limestones are not uncom- 
mon features of some of the conglomerates. It might be mentioned, 
however, that under exceptional conditions limestone conglomerates 
and breccias do form, as evidenced by the Potomac marble of the Tri- 
assic which is described on later pages of this volume. 


CHANGES IN TEMPERATURE 


Frost action. All stones that possess porosity and hence have the 
ability to absorb moisture will suffer by frost action if exposed to mois- 
ture and later subjected to freezing conditions. Ag discussed under 
the topic of Porosity and Absorption on a previous page, limestones 
are much less porous than many other kinds of rocks and hence are 
less liable to disintegration by the expansive action that takes place 
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PLATE 10. 


A. Sun-cracked Helderberg limestone breaking into polygonal blocks. 
One-half mile northwest of Blain, Perry County. 


B. Sun-cracked shaly limestone, one mile north of Waterside, 
Bedford County. 


PLATE 11. 


A. Contorted Beekmantown limestone in abandoned quarry 14 mile 
southeast of Northampton, Northampton County. 


B. Another view in same quarry. 


PLATE 12. 


A. Symmetrical anticlinal fold in Conococheague (Allentown) lime- 
stone. Bethlehem, Northampton County. Two parallel faults are 
noted at right and solution pockets filled with soil at top. 


B. Bed of dolomite with low magnesian strata on either side. The 
dolomite bed becoming relatively plastic during folding has been 
constricted at fairly equal intervals. 


PLATE 13. 


A. Bryozoa on weathered Helderberg limestone, Northumberland 
County. 


in Ordovician limestone, Cumberland County. 


PLATE 14. 


A. Top view of Cryptozoon proliferum. 


B. and C. Side views of Cryptozoon proliferwm, Conscocheague (Allentown) 
limestone, Bethlehem, Northampton County. 


PLATE 15. 


A. Beekmantown limestone, 2 miles southeast of Kutztown, Berks 


County. Freshly broken stone appears to have a practically homo- 
geneous texture, whereas weathering reveals fine layers and ienses 


of variable composition. 


B. Beekmantown limestone, Reading, Berks County. Weathered surface 
shows conglomerate character of rock which is not apparent 
on freshly broken surface. 


PLATE i6. 


A. Beekmantown limestone at zinc mine, Friedensville, Lehigh 
County. Beds standing vertical. Ore was developed along bedding planes 
where some layers were dissolved and ore substituted. 


Calamine ore was developed in cracks in a similar manner, 


PLATE 17. 


A. Looking east toward incline hoists. 


B. Looking west in pit half a mile long and 250 feet deep. 


Two views of Cornwall iron mines, showing iron ore body formed by 
the replacement of limestone. 
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when absorbed water freezes. The writer has observed comparatively 
little damage resulting from frost action in the better limestones in 
Pennsylvania except where the rocks had already been made porous 
by differential solution. Limestone buildings more than 100 years old 
show little damage done by frost action. 

Limestone used in foundations either as rubble or as aggregate in 
concrete is subject to moisture, and where subjected to frequent freez- 
ing and thawing may be seriously disrupted. 

Kessler and Sligh* describe their freezing tests of 65 limestone sam- 
ples ‘‘which were chosen as well as possible to represent the various 
producing districts.’’ The specimens were immersed in water at about 
20°C for 30 minutes which was thought would produce about the sat- 
uration that would result in a stone wall exposed to an ordinary rain. 
They were then put in a freezing chamber with a temperature of about 
—14°C. The specimens were thawed in tap water, the temperature 
of which varied from 15° to 20°C. 

““The specimens were frequently examined and graded by an arbi- 
trary system in which eight stages were recognized. The first of these 
was called the ‘a’ condition, which showed no effects of frost action, 
and the last the ‘h’ condition, at which the specimen was practically 
destroyed.’’. (pp. 535-536). 

‘Usually three specimens of each sample were so tested, but in som 
eases a larger number was used. It frequently happened that speci- 
mens from the same sample showed a large difference in resistance to 
frost action, or in some cases one part of a specimen would disintegrate 
readily, the remaining part holding out in a sound condition for sev- 
eral hundred freezings. In computing the following summary of re- 
sults the average number of freezings required to disintegrate all the 
specimens of a certain sample to the ‘h” condition was considered as 
the ‘resistance number’ of that sample: 


1.6 per cent of samples failed in less than 100 freezings. 
11.0 per cent of samples failed, in less than 200 freezings. 
19.0 per cent of samples failed in less than 300 freezings. 
25.0 per cent of samples failed, in less than 400 freezings. 
30.0 per cent of samples failed in less than 500 freezings. 
33.0 per cent of samples failed in less than 600 freezings. 
35.0 per cent of samples failed in less than 700 freezings. 
41.0 per cent of samples failed, in less than 800 freezings. 
44.0 per cent of samples failed in less than 900 freezings. 


‘‘The number of samples which required more than 1,000 freezings 
to produce the ‘h’ condition was found to be 38 per cent of the total.’’ 

In general there was a definite relation between the porosity, ab- 
sorption, and compressive strength as compared with the ease of disin- 
tegration. Those that disintegrated in less than 100 freezings had a 
porosity of 1814 per cent, absorption (by volume) of 14% per cent, 
and compressive strength of 3500 pounds per square inch, whereas 
those that disintegrated between 800 and 900 freezings had a porosity of 
14 per cent, absorption of 11 per cent, and compressive strength of 
13,000 pounds per square inch. 

*Kessler, D. W. and Sligh, W. H., U. S. Bureau of Standards, Tech. paper 349, vol. 21, pp. 
497-590, 1927, Washington. 
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The authors estimated that their experiments were duplicated under 
natural conditions in the vicinity of Washington about 4 times each 
winter. This means that 38 per cent of the limestones would last 250 
years or more. Some of them were not disintegrated after 2900 freez- 
ings, giving them a life of over 700 years. It is difficult to say how 
often in Pennsylvania we have during the winter freezing weather 
following rain without sufficient intervals of time for the stone to dry 
out. It does not seem to the author that in the ordinary winter season 
this condition occurs more than 5 or 6 times. The limestones of the 
State that have been used for buildings may well be expected to show 
little disintegration in less than 250 to 300 years. 


‘“ About 50 years ago Professor Julien made a rather extensive study 
of stone weathering on buildings in New York City. In his report he 
concluded that the durability of limestone in that city varied from 20 
to 40 years. In the light of present observations this limit appears to 
be much too low, and it seems probable that his studies were based on 
inferior materials. However, under certain severe conditions which 
sometimes arise, almost any kind of masonry may disintegrate within 
a few years. In estimating the weathering qualities, one should dis- 
eriminate between such local conditions and those which are general 
in their action.’’ (Op. cit., p. 538) : 

‘‘Probably the worst condition in buildings occurs when snow is lying 
on the coping, cornice, ete., and this thaws slightly in the middle of 
the day, which keeps those parts of the masonry fairly well soaked 
until freezing temperatures are again reached. Also, the lower courses 
of masonry are kept in a damp condition due to moisture rising through 
the stone by capillarity. Other parts of buildings are less subject to 
soaking, and while the condition of saturation in the tests may be com- 
parable with that of the more exposed part of the masonry it would 
probably be overdrawn for other parts. However, tests can never en- 
tirely reproduce actual conditions, and the best that can be done is to 
establish such conditions as are practical and keep them constant for 
all the tests. In this way the results on one material becomes com- 
parable with those on other materials.’’ (op. cit., p. 535) 


When limestones are to be used as aggregate in concrete in walls or 
in roads, it is important to know whether the limestones will disinte- 
grate as the result of frost action. G. F. Loughlin* has deseribed a 
few cases where argillaceous limestones were used in conerete work and 
after a few years the concrete failed because of the disintegration of 
the limestone aggregate. The two examples most fully investigated 
were both in southwestern Pennsylvania. One is the Allman quarry, 
one mile south of Clarksville, Greene County, and the other is in West- 
moreland County. Both quarries were operated for crushed stone 
which had been accepted for highway use as the materials met the 
standard specifications. Nevertheless a concrete road and a retaining 
wall where the stone had been used went to pieces after a few years 
and the cause was traced to the disintegrating effect of the limestone 
aggregate. Careful microscopic work showed the presence of consid- 
erable argillaceous matter, especially the mineral beidellite, which has 
high adsorptive and absorptive properties. The rock fragments in the 


Loughlin, G. H., Usefulness of petrology in thel selection of li : 
tor 6 oe soe: ges. n mestone: Rock Products, vol. 
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concrete road were wet after each, rain and with the clay absorbing an 
undue amount of moisture the rocks were shattered after a limited 
number of freezings. The limestones are the rather typical fresh 
water limestones of the Coal Measures of the western part of the State. 
These studies have shown the necessity of making careful investiga- 
tions of any limestone of an argillaceous character if it is to be used in 
any place where there is much moisture and occasional freezing 
conditions. 

**A method, which consists in crystallizing a salt in the pores, is 
sometimes used for simulating the effects of frost action. This is done 
by soaking the stone in a salt solution and then drying it to cause the 
salt to crystallize. The crystals in forming cause internal stresses in 
the stone somewhat like that of frost. The salt which has been mostly 
used for this purpose is sodium sulphate. The information available 
on the action of this salt indicated that it causes a very severe action, 
and that many materials are disintegrated by a few repetitions of the 
operation. While the test is assumed to produce only a physical ac- 
tion, there is evidence that in some cases there is a chemical action as 
well. Due to the fact that this salt crystallizes in three common forms 
—namely, Na,SO,, Na,SO,.7H,O and Na,SO,.10H,O—it appears that 
the conditions of test must be carefully controlled in order to insure 
ithe formation of a particular type of crystal, since a variation from 
one to another may cause variable results. 

**Since a test! of this kind is very desirable in some respects, a rather 
extensive series of tests was made to determine if sodium chloride would 
prove more satisfactory than sodium sulphate. This erystallizes in 
only one form and appears to be free from chemical action on snch 
materials as limestone. Tests were made with a 15 per cent solution 
of this salt by soaking the specimens in the solution for 17 hours and 
drying them in an oven at 110°C. for 7 hours. It was found that cer- 
tain limestones which were disintegrated by 30 repetitions of this pro- 
cess would require from 210 to 300 freezings to produce the same 
amount of decay. Certain other limestones indicated a greater re- 
sistance to the erystallization test than to frost action. This lack of 
agreement with the freezing test indicated that the results are not 
reliable for judging weathering effects. It may however, afford some 
information in regard to how a material would resist the disintegration 
effects of efflorescence. ”’ 

Changes in temperature without freezing. In arid climates a com- 
mon cause of rock disintegration is the sudden heating or cooling of 
rock surfaces resulting in the breaking loose of curved sheets or slabs. 
The process is called exfoliation. Even in Pennsylvania this is ef- 
fective in the breaking up of some of the igneous and metamorphic 
_ rocks, but it has little effect on the limestones. It has been noted in the 
ease of some buildings where walls have been highly heated by serious 
conflagrations and suddenly cooled by streams of water, but granites 
and other kinds of rocks show far more pronounced effects than do the 
limestones. 

Kessler and Sligh? discuss their investigations of this subject in the 
following quoted paragraphs. 

20. S. Bureau of Standards, Tech, Paper 349, pp. 543-544. 


2 Kessler, D. W. and Sligh, W. H., U. S. Bureau of Standards, Tech. paper 349, pp, 522-26, 
Washington. 
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‘The thermal expansion of limestone is of considerable importance 
in a structural way, especially when limestone is used in connection 
with materials which expand at an appreciably different rate. Lime- 
stone does not expand at a constant rate for different temperature 
ranges. At ordinary diurnal temperatures the coefficient of expansion 
is much less than at high temperatures. Features of particular inter- 
est in this set of measurements are the increase in rate of expansion as 
the temperature increases and the permanent increase in Jength due to 
heating. Many of the coefficient of expansion values for stone found 
in various tests and handbooks are based on measurements at termnpera- 
tures considerably above the usual climatic temperatures, hence they 
are too high for use in calculating ordinary structural movements. 
Seasonal temperature ranges of 40 to 50°C. are not uncommon, and 
coefficient measurements for this temperature range are of most in- 
terest. A few measurements have been made on samples of Indiana 
limestone for this report over the range of 20 to 50°C., which indicate 
an average linear coefficient of 0.000005 for this material. While this 
indicates a comparative low expansion, it is sufficient to produce appre- 
ciable movements or stresses in a structure. Thus, the movement in 
100 feet of limestone masonry for a temperature rise of 50°C. ean be 
computed as follows: 


100 x 12 x 50 x 0.000005=0.3 inch 


‘Probably the most important consideration in connection with 
structural movements due to temperature changes is what happens 
when two materials are used which have different coefficients of expan- 
sion. Suppose a steel frame building faced with limestone is erected 
in summer when the temperatures are 80°F. or 26.5°C. In winter the 
temperature may drop to —20°F., or the equivalent of a change of 
55°C. The contraction of the limestone per 100 feet will be 


100 x 12 x 55 x 0.000005—0.33 inch 
and that of the steel frame 


100 x 12 x 55 x 0.00001=—0.66 inch 


The difference of 0.33 inch per 100 feet would cause both the steel and 
the limestone to be stressed, the limestone being compressed and the 
frame subject to tension; but for the elasticity of the materials one 
or the other would be ruptured. The amount of stress caused in either 

material will depend on the relative amounts of the two materials at any 
section and the modulus of elasticity values. One may compute the 
maximum stress possible in either material due to this temperature drop 
by assuming the other to be entirely rigid. To compute the highest 
possible compressive stress in the limestone due to this condition, it 
may be assumed that it is compressed 0.33 inch per 100 feet. The 
modulus of pets of limestone may be taken as 5,000,000. The ex- 

i 


pression H = gives the relation between the factors under con- 
Ae 

sideration; that is, E = modulus of elasticity, W — load in pounds, 

A = stressed area in square inches, e = total change in dimension over 


the length 1. As it is assumed that each 100 feet of stonework is com- 
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pressed 0.33 inch, e = 0.33 inch and 1 = 100 x 12 = 1,200 inches. To 
obtain the compressive stress in pounds per square inch, let A — 1 
and substituting the values for A, H, e, and 1, one obtains 


1,200 W 
0 
0.33 


from which W =— 1,250 lbs./in. (In general, the stress in the lime- 
stone caused by such conditions would be less than this due to the fact 
that the steel frame is not rigid and would, hence, compensate for part 
of the movement. Furthermore, the steel being inclosed it is not apt 
to reach as low a temperature as the stonework.) 

““This stress is considerably above that caused by dead loads in the 
tallest structures, but is still well below the usual strength of limestone. 
Hence, it may be safely assumed that the limestone could take all of 
the compression under such conditions without failure, providing the 
loads were not concentrated on certain blocks of stone or parts of 
blocks. However, it is doubtful if such stresses are ever uniformly 
distributed, and some parts of the masonry are apt to be stressed above 
this amount. Spalling may occur where the vertical joints are not 
well filled with mortar, because such a condition would concentrate the 
stresses along the edges of the blocks. 

“<The coefficient of expansion values indicated by the test of Indiana 
limestone for different temperature ranges are as follows: 


Derived from the heating curve: 


BUM ee Tet OA) it AG crete bate araiats rei k «$8 0.000009 

TODS LOE SEO GAN ih Eh ae lates us tlie aval vic .000017 

ETAT AA CO A Gece Rnd, Tore elma tate snacaya .000022 
Derived from the cooling curve: 

ORIG AN LOS CU gg Ma ocelot ae Aaph alouee eset .000015 

Cea NOe. TENE eS C8, |e RICE ie tee So aR .000014 

VENTE I) 2B AON AAS ae ana ae a IR, -000010 


‘*An examination of the available data on the thermal expansion 
of various types of stone shows the following ranges: 


Limestone £20 t0 L009 Od ort cianargleteicne's' « 4.2 to 22 x 10-# 
Diaries tet dik, BOO a be cg cel ee ace ys et a 6010.10 < /L0>° 
Ouarizitegtcy 60,100" O)y waicpcld capere nts 16:0,5¢,10--9 
Paristones (20. 504100. Cs) ep sicis apatnia i! » DOxto.12 >< 10 x 8 
plate, UU ee OUTS.) ipdictvpsiig gistieegesisn6's 9.4 to 12 « 10-* 
Granite G2t10 LOO Oi. 3 sine cdo was « 6.3, 40,9. >< L078 


ACTION OF PLANTS AND ANIMALS 


Plants and animals are effective agents of rock decomposition and 
disintegration both with and without chemical changes. They are 
effective partially because of their own actions and partially because 
they make or enlarge openings into which solutions can pass and 
dissolve the rocks. The roots of plants penetrating cracks in the 
rocks or the trunks of trees growing in crevices may exert sufficient 
force in the process of growth to break the rocks still further. On 
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their decay, the cavities may permit easy access for water which is 
an important solvent of limestones. Burrowing animals, worms, 
rodents, and other forms, act in a similar way to permit easy ingress 
of water to the rocks lying beneath the soil cover. 

Plants act more directly in the decomposition of limestones in that 
the roots exude an acid sap which by actual experiment has been 
shown to have the power to dissolve calcium carbonate. A polished 
marble surface that has been in contact with plant roots for some 
time will almost invariably show etching effects. In old cemeteries 
one can often note marble tombstones in which the letters are now 
almost obliterated and others in which the depressed markings are 
occupied by different species of lichens. If the lichens are allowed 
to grow from year to year the polish of the marble and eventually 
the inscriptions are completely destroyed. The lichens themselves 
seem to secrete some organic acids that dissolve the marble and in 
addition they tend to hold moisture which will accomplish some work 
of solution. F. J. North* discusses the action of lichens and bacteria 
in the following paragraphs. ; 

‘* Although in the open country lichens and mosses play an important 
part in promoting the disintegration of rocks, in towns the former 
are rarely met with and the latter do not usually flourish on rock 
surfaces that are exposed in buildings. Lichens attach themselves 
by fine hairlike ‘hyphae’ that act the part of roots and that penetrate 
into minute cracks in the stone. In the ease of a calcareous rock, the 
acids produced during the growth of the plant dissolve portions of 
the stone, and, quoting from Kerner von Marilaun, who investigated 
the relation of lichens to rock decay, 


coe 


a growing hypha penetrates wherever the merest particle of 
carbonate of lime has been dissolved, and accomplishes regular 
mining operations at the spot. Particles of the carbonate not 
yet dissolved are separated by mechanical pressure from the main 
mass, and at the places where a lichen is in a state of energetic 
growth tiny loose fragments (of calcite) are seen, which are 
washed away by the next shower or else are carried off as dust 
by the wind.’ 


“Only relatively hard and durable rocks can support lichens which 
are rarely, if ever, seen on those that are soft and crumbly and it 
has been remarked that ‘if a stone is so liable to superficial crumbling 
that lichens cannot ensconce themselves, it has no business on any 
building.’ The rarity of lichens in industrial towns is, no doubt, due 
to the fact that the acid-laden atmosphere and the other ‘urban’ agents 
of destruction produce a crumbly surface on stones that in rural areas 
afford an ideal habitat for those lowly but interesting plants. 

‘“The known fact that bacteria play a large part in the formation 
of soil from rock debris suggests that bacteria may also, in some cases, 
be responsible for the decay of building stones, and the matter has 
received the consideration of the Stone Preservation Committee of the 
Department of Sciéntific and Industrial Research. At least twelve 
different kinds of bacteria were found in various samples of weathered 
stone, and the report continues :— 


“North, F. J., Limestones, their origins, distribution, and uses: London, New York, 1980, 467 pp, 
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“On isolating the bacteria from certain specimens of 
weathered stone, the colonies which developed on the plate were 
all of one kind. This fact, sufficiently significant in itself, was 
rendered still more so when on investigation it was found capable 
of making luxuriant growth upon an artificial medium so poor 
in organic food material that the life of other bacteria was barely 
supported. This instance alone encourages the belief that a full 
investigation of the biological aspects of stone decay is warranted 
and should be pursued with the utmost vigour.’ 


“It would seem that limestones are specially subject to bacterial de- 
eay, for the organisms derive their nourishment from the nitrogenous 
compounds, such as ammonia, present in rain water, and the ammonia 
is converted into nitric acid which readily dissolves caleareous rock 
or cementing material; this process accounts for the decay of lime- 
stones and calcareous schists in the highest Alpine region where no 
life exists, except certain kinds of bacteria. 

‘“Bacteria also decompose organic matter, setting free carbon dioxide, 
which, as we have previously seen, converts water into a weak acid 
eapable of dissolving limestone.’’ 

If the atmosphere of the region contains much carbon dioxide and 
sulphur gases, such as is common in manufacturing centers where 
coal is burned in large quantities, or about cities, the decomposition 
of marble is so rapid that certain cemeteries recommend that marble 
be not used as grave markers. ‘‘The air of industrial towns often 
contains compounds of sulphur derived from the smoke of coal, and 
these, in the form of sulphuric acid combine with calcium carbonate 
forming calcium sulphate. The waste gas from the burning of a ton 
of average coal contains from 30 to 50 pounds of sulphur, from which 
it will be seen that the amount of sulphurous vapours discharged into 
the atmosphere of a large industrial town is very great. If the effect 
of these gases upon limestone stopped with the formation of calcium 
sulphate little serious harm would be done because the product of 
the alteration is but slightly soluble in water, but the newly formed 
salt tends to erystallize, and since the volume of the crystals of 
gypsum is 20 per cent greater than that of the calcite from which 
they were derived, the surface layers of the stone are shattered, thus 
promoting the disintegration of the rock and the exposure of fresh 
material to the same destructive influences. 

‘‘The process may be even more destructive in the case of dolomitic 
limestones, because the magnesium sulphate produced during the 
change is soluble in water, and its removal leaves the surface layers 
of the stone in a friable condition; this was illustrated in the case of 
the Houses of Parliament. The fact that similar dolomitic limestone 
was also used at about the same time in the building of the Museum 
of Practical Geology, and has withstood well the ravages of the 
weather, indicates that the rock is not of necessity unsuited for town 
use, provided that, as was the case with the stone for the latter build- 
ing, adequate experience is brought to bear upon the selection of the 
beds to be quarried and of the actual blocks to be used. 

‘“‘That changes, such as those described, are in progress, is often 
indicated by the appearance of a white powdery growth or florescence 
on the surface of the stone. The material, sometimes known to build- 
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ers as ‘wall-white’, ‘usually consists of calcium, magnesium, and 
sodium sulphates, but its composition may in some cases be influenced 
by the associated mortar or cement.’’* 

Where the stones are kept clean, free from plant growth and dust, 
and the atmosphere is clear as in most country districts, marble is 
one of the very durable materials. 


SOLUTION 


More important by far than all the other well-known processes of 
limestone decomposition and disintegration combined is that of solu- 
tion. Pure water will slowly dissolve limestone but naturally the water 
that comes in contact with the limestones is not pure. It almost in- 
variably contains carbon dioxide and in regions of much vegetation 
various humus acids. These materially increase the soluble action 
of the water. 

Magnesian limestones and dolomites are generally believed to be less 
soluble than the high calcium carbonates and yet actually this does 
not always seem to be the case. In certain regions known to the writer 
where interbedded low and high magnesian limestones outcrop, 
solution has extended deeper in the high magnesian layers so that 
the soil cover may conceal practically all the high magnesian strata 
and only partly cover the others. This situation is of great economic 
importance if one is searching for either one of these types of stone 
and desires to avoid the other. Whether this is entirely due to the 
greater number of cracks in the dolomitic beds or whether it is due to 
greater solubility on account of the presence of certain acids is not 
known to the writer. Jt is a matter that warrants investigation. 

Rain falling on the limestones will accomplish some solution; water 
standing on the surface and filling any depressions will do more; but 
most of the solution takes place after the water has passed through 
the soil. Soil water is held in close contact with the limestones and 
contains humus acids which facilitate solution. 

Limestones are much less durable in moist regions than in dry 
ones. If in addition to the moisture, there is a larger percentage of 
carbon dioxide than normal and perhaps also dust particles that col- 
lect on the surface and hold the moisture, limestones are dissolved 
very rapidly. The atmosphere of London with its dust particles, 
fogs, and excessive content of carbon dioxide is frequently cited as 
especially unfavorable for limestone preservation and some of the 
older marble statues standing in the open are now minus fingers, 
noses, and other projecting points. On the other hand, limestones are 
particularly resistant in dry countries. Some of the Basin Range 
mountains in Arizona, Nevada and New Mexico contain limestones 
which have resisted erosion more than the other sedimentary rocks. 

Water falling on the surface as rain and water that comes from the 
interior of the earth especially in the region of voleanoes and in places 
where the rocks have been broken deeply by mountain-building dis- 
turbances, circulates through the rocks and may pass through beds 
of limestones by slow percolation. Most of it, however, flows through 
the cracks (joints ) or between the different layers and as it moves in 
these openings takes limestone into solution until the point of satura- 
tion is reached. Every limestone region after a time becomes cavernous. 


*North F. J.: Op. cit. 
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If the openings are large they are called caves. Wherever their is 
a thick deposit of limestones, there are sure to be caves and in Penn- 
sylvania there are many, some of which are of considerable size and 
contain cave formations of great beauty. R. W. Stone? of this Survey 
has written a bulletin on the Pennsylvania Caves to which interested 
persons are referred for more complete information. 

In many sections where caves have not been discovered there is 
evidence of the underground caverns in that surface water quickly 
finds its way below the surface by flowing into depressions or sinks. 
Saucer-like depressions commonly ealled ‘‘limestone sinks,’’ in which 
there is no water, even immediately after heavy precipitation, are 
common features of limestone regions and indicate the presence of 
underlying limestones in places where other surface indications are 
lacking. 

A common practice that has not yet entirely ceased is for the resi- 
dents of the greater limestone valleys of the State to depend entirely 
upon the underground caverns and passages for the disposal of house 
sewage. Before a house is built a well is sunk to locate cavernous 
rock which may be found within 15 or 20 feet in some places, but in 
others these wells may be 50 or 60 feet deep. Occasionally several 
holes are dug before a satisfactory one is secured. All house sewage 
is led into these openings and usually it finds its way through devious 
courses to the streams. It generally undergoes such thorough decay 
by bacterial action that the streams do not seem to be as badly pol- 
luted by this custom as one might expect. In some instances the holes 
later become clogged by the sewage and new holes must be dug, but 
generally the caverns are sufficiently large and open to serve their 
purpose satisfactorily year after year. Properties where sewage dis- 
posal by this method has not been successful are known to have been 
sold at much less than the cost of the improvements. One instance is 
known to the writer where the directors of a charitable institution 
with more than 50 inmates assumed that the property was underlain 
by limestones, as was that of nearby lots, and made efforts for dis- 
posal of sewage in this way only to find later that the underground 
rock was gneiss and void of caverns. It will be long before this prac- 
tice by which the underground waters are polluted will be entirely 
abandoned, although all of the towns of Pennsylvania located in lime- 
stone areas are gradually building municipal sewage systems such as 
have long been in use in other communities. 

’ Oxidation of accessory minerals. A limestone containing easily 
oxidizable substances such as iron sulphides or organic compounds will 
undergo changes on exposure to the air. In the oxidation of pyrite. 
and marcasite, sulphuric acid is formed which readily dissolves the 
stone. The main effect of oxidation, however, is change in color, which 
is discussed in the next topic, but if iron sulphide is present in large 
quantities which is rarely the case, and is removed by solution follow- 
ing oxidation, the limestone may be materially weakened. 

DISCOLORATION 

Kessler and Sligh? report the results of investigations on the dis- 

coloration of limestone. Some of their conclusions are quoted. 


1 R. W., Pennsylvania Caves: Pa. Top. and Geol. Survey, Bull. G3, 100 pp., 1932. 
pen D. W. aa Sligh, W. H., U. S. Bureau of Standards, Tech. paper 349, Wash- 


ington. 
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“In the discussion of this subject the term ‘discoloration’ is con- 
sidered as any change from the natural color other than that caused 
by surface deposits of soot or grime which are apt to collect on any 
building. The kinds of discoloration which may mar the appearance 
are as follows: First, local stains caused by the absorption of ex- 
traneous matter from other parts of the building or carried into the 
stone by ground water; second, alteration of certain mineral in- 
gredients of the stone where exposed to the weather; third, impurities 
in the stone leached to the surface by percolating waters. 

‘‘Tyimestone in general is apt to be discolored from the first-named 
eause, while only certain deposits appear to be appreciably affected 
from the second and third. Usually those limestones containing min- 
erals which are altered at the surface change color rather uniformly, 
and the change is often desirable rather than unsightly. Several 
limestone deposits contain a sufficient amount of organic matter in 
the form of oil or bituminous matter which comes to the surface as 
the stone seasons, producing undesirable discolorations. In many 
eases such discolorations are temporary and are soon carried away by 
rain. Occasionally, under certain conditions in the structure a large 
amount of this discoloring matter is leached from the stone, producing 
ugly brown or almost black spots which do not disappear of their own 
accord and are very difficult to remove by cleaning processes. These 
discolorations are a great source of annoyance and the fact that any 
particular deposit is subject to such is apt to detract from its other- 
- wise desirable qualities. Such discolorations are sometimes erron- 
eously called iron stains because of their resemblance to iron rust.’’ 

“Tests have indicated that any particular kind of mortar may 
produce variable results when used on several blocks of limestone from 
the same quarry. This fact seems to show that the organic impurity 
in the stone varies from one point to another or occurs in segregated 
masses. The same conclusion may often be drawn from observation 
of the way limestone discolors in buildings. A particular block in 
the wall sometimes discolors badly while adjacent blocks are not ap- 
preciably changed.”’ 

‘The tests all indicate that the stain which is developed on Indiana 
limestone on exposure to the air and to water containing alkali from 
mortar is of an organic nature. The organic substance present in a 
very small amount (about 0.1 per cent) in this stone is related to 
bituminous coal. 

“Probably the discoloring matter is altered after exposure to air 
because old stains of this kind on buildings are very difficult to 
remove. ’’ 

“‘The most plausible explanation of such discolorations on lime- 
stone is that water in leaching through the masonry becomes some- 
what alkaline in passing through the mortar, and thus acts as a sol- 
vent on a part of the organic impurity in the stone. This solvent 
action of caustic solutions on organic matter is frequently made use 
of in detecting the presence of organic impurities in sand.’’ 

‘“Some limestones contain an appreciable amount of oil which 
comes to the surface as the stone seasons. This causes a rather uni- 
form murky appearance until the oil has evaporated, after which 
the stone assumes its natural color. This type of impurity in lime- 

stone does not readily respond to the test with sodium carbonate, but 
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it may be determined by soaking a handful of the stone fragments a 
few days in a bottle of benzol. The oily matter is diffused through the 
benzol, giving a brown color. 

*‘The question of how to prevent ‘discoloration on limestone is fre- 
quently asked. Probably the best recommendation that can be made 
in this connection is to prevent excessive percolation of water through 
the masonry. Observations usually show that a common condition 
which causes discoloration is that of starting the limestone work below 
grade. Limestone being a rather porous material, it allows a great 
deal of moisture to rise by ecapillavity through its pores when in con- 
tact with moist soil. Under such conditions a large percentage of 
limestone buildings develop discolorations on the first two or three 
courses above the ground level. To prevent this, a grade waterproof- 
ing may be used, in which case one should be selected that is known 
to be durable. Doubtless the best means to prevent discoloration on 
the lower courses of limestone is to use a granite foundation or one 
course of granite extending through the wall at or somewhat above 
grade. A thin course of slate has been employed to some extent and 
appears to be an excellent material for the purpose. Other parts of 
buildings subject to excessive staining are those immediately below 
projecting courses, as the cornice and water table. Frequently the 
roof drainage system becomes faulty, allowing the walls to become 
saturated at various points, which condition is apt to produce dis- 
coloration. Obviously, the remedy in the last case is to repair the 
drainage system. Discolorations below projecting ledges may be 
largely overcome by sealing the. vertical joints with a good mastic 
cement and waterproofing the top face of such courses with a colorless 
waterproofing.’’ 

In addition to the above statements by Kessler and Sligh, it should 
be stated that almost all the dark-colored limestones become much 
lighter in color on exposure. In the State, we have some limestones 
that are almost black when fresh on account of the large amount of 
organic matter which they contain. On exposure to the oxidizing 
effects of the atmosphere they finally assume a muddy gray color. 

The light to dark bluish limestones of the Paleozoic formations al- 
most invariably become whiter on exposure. If the rocks are of uni- 
form texture this change of color is even and the effect pleasing. If, 
however, they are conglomeratic a mottled effect is very apt to be 
produced as the fragments may change to one shade and the cementing 
matrix to another shade. This condition has been noted in a number 
of varieties of limestone in which the fresh rock appears nearly uniform 
and its conglomeratie character is scarcely noticeable except on the 
weathered surfaces. 

EFFLORESCENCE 


The efflorescence on limestone surfaces has received little attention. 
‘It also has been investigated by Kessler and Sligh* and some of their 
results are quoted. 

‘““The disintegrating effect of efflorescence on masonry has often 
been pointed out by various authorities, but its importance has prob- 
ably never been fully appreciated. Efflorescence is more often re- 
garded as merely a disfiguring deposit of salts on the surface. How- 


*Kessler, D. W. and Sligh, W. H., op. cit. 
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ever, an examination of the surface where such deposits occur will 
sometimes show an appreciable amount of decay if not a deep spalling 
or crumbling of the masonry. 

‘‘Bfflorescence is a growth of crystals on the surface and in the 
pores of the masonry where a salt solution evaporates. The solvent 
carrying the salt is probably always water. The source of the salt 
may be varied, but in most cases it is leached from the masonry walls 
by water as it slowly percolates through the pores. No building ma- 
terial is entirely free from water-soluble salts, and the small amounts 
of such which usually appear in chemical analyses as a few tenths of 
1 per cent are sufficient when leached out and concentrated at some 
point on the surface to cause efflorescence. It may also be caused by 
salts carried by ground waters, and the efflorescence frequently seen 
on the lower courses of buildings is more apt to be due to this cause. 
Soot which collects on roofs and horizontal parts of masonry always 
contains a small amount of water-soluble material which may be leached 
into the masonry by rains.’’ 

““The composition of the salts causing efflorescence may be as varied 
as their source. Any salt that is soluble in water even to a very slight 
degree may be finally dissolved and leached to the surface under con- 
tinued damp conditions. Even a part of the calcium carbonate of 
limestone is sometimes dissolved when water trickles down between the 
stone facing and masonry backing. When the solution finds its way 
to the surface and evaporates, a crust or stalactite may be formed 
on the exposed surface.’’ 

‘‘Samples of efflorescence collected from limestone masonry accom- 
panied by disintegration gave the following composition. 


No. 5 No. 6 

SIO VA yee on te ee ra.) cuca 0.28 2.20 
FeO, and\talO. os tens. «crs 10 3.00 
AO ry aah ao Ae. Ae oakehe ois 31.30 46.90 
IVES Oe levers thopencran chars ise etn 1.33 trace 
SO ec cmaee Pees 2 sion meee 42.32 5.40 
SOR ere ee eee eo ae 3.25 
Tenitionst loss Ac: ae. tee eee oe 25.03 34.60 


The composition of these seem to be mainly water-soluble sulphates. ’’ 

‘‘Limestone itself evidently contributes an appreciable amount of 
soluble matter in the formation of efflorescence. The efflorescence was 
leached from blocks of stone with pure water. Three grams of this 
pacerial were scraped from one block and found to contain the fol- 
owing: 


SLOT See ee me 0.28 BBO s © ae cee cee 1.33 
ALOvand Ne;0... a8 10 SONS oi ee 42.32 
CRO Renee eincdir 31.30 Tgnition loss ........ 25.03. 


‘The disintegration action of efflorescence is similar to that of frost. 
When the solution of salts evaporates, the salts are left behind and 
form crystals. Some of the crystals develop in the pores of the stone 
and in their growth exert a wedging action which gradually pries 
loose smal] fragments from the surface. This action is far more severe 
and shows its effects more rapidly than frost, although it manifests 
itself in a different way. A stone when frozen in a water-saturated 
condition may be subjected to stress all the way through and it may 
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be disrupted along a seam of weakness, although this seldom occurs 
except with freshly quarried blocks. In the case of efflorescence the 
wedging action is only near the surface, since crystals will necessarily 
be on the surface and no decay will ensue. For this reason one fre- 
quently finds that the masonry near the ground level is in good con- 
dition while at a certain height above the ground a zone of decay is 
noted. This is evidently due to moisture rising from the ground which 
keeps the lower part continually damp, but where the damp condition 
ceases the crystals of dissolved matter form in the pores.’’ 


CHAPTER V 


CHARACTERISTICS OF LIWESTONE REGIONS 


Limestone regions have certain characteristic features by which one 
can be sure of the presence of limestone although no rock is exposed. 
These features are mainly due to the ways in which limestones weather, 
the readiness with which they undergo chemical changes, and the 
results of such weathering. Under this heading, the following topics 
related to limestone areas are therefore discussed: 1. Underground 
and Surface Waters; 2. Topographic Features and Their Utilization ; 

3. Soils; 4. Metallic Ore Deposits associated with Limestones. 


UNDERGROUND AND SURFACE DRAINAGE 


A topographic map of an area underlain in part by thick limestones 
and in part by less soluble rocks presents striking features. Major 
surface streams and numerous tributaries are characteristic of the 
regions underlain by the relatively insoluble rocks whereas the lime- 
stone areas may have no surface streams or only the major ones. 
A number of the topographic maps of the State present these striking 
contrasts. Of course, the explanation is that the surface water of the 
limestone areas quickly passes underground into the caverns of a 
subterranean drainage system. 

The problem of securing ample supplies of good well water in lime- 
stone regions has become a serious one in many sections. The lime- 
stones themselves are relatively impervious so that little water passes 
through them and the solution channels permit most of the ground 
water to collect in definite subterranean streams. Accordingly when 
a well encounters one of these major streams an unfailing and almost 
unlimited supply is obtained. In some cases these streams emerge at 
the surface, as illustrated by Boiling Springs and Big Spring in Cumb- 
erland County which form fair-sized creeks. If a well fails to strike 
one of these streams it may furnish practically no water regardless 
of its depth. There are extensive areas in the great limestone valleys 
of Pennsylvania where the farmers depend entirely upon cistern water 
for their domestic supply. 

The quality of the water obtained from limestone is a matter of 
considerable concern. Almost invariably it is ‘‘hard,’’ that is, heavily 
charged with CaCO, rendering it highly undesirable for boiler pur- 
poses and unsatisfactory for most uses. It is also likely to be con- 
taminated on account of the open character of the channels and the 
ease with which surface water passes underground with a minimum of 


filtration. 
TOPOGRAPHIC FEATURES 


As a result of solution by water, the areas underlain by thick beds 
of limestone have been reduced to lower levels, leaving the less soluble 
rocks, particularly the quartzose and igneous or metamorphic non- 
calcareous rocks to form the ridges. This is true regardless of the 
structure of the rocks. 

The major valleys of Pennsylvania lying east of the Allegheny Front 
are mainly underlain by limestones and shales. The Cambro-Ordovician 
limestones of Pennsylvania because of their great thickness and their 
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easy solubility compared with the rocks both above and below, are 
among the important valley-forming rocks of the State. The Great 
Valley that extends across the State, with a southwesterly trend, from 
New J ersey to Maryland is underlain by Ordovician shale and Cambro- 
Ordovician limestones ; the part underlain by limestone presents a good 
example of a limestone valley and contains the thriving cities of 
Easton, Bethlehem, Allentown, Reading, Lebanon, Steelton, Carlisle, 
Chambersburg, and scores of smaller towns and villages. In New 
Jersey this valley is designated the Kittatinny Valley; between the 
Schuylkill and Susquehanna rivers it is known as the Lebanon Valley; 
and southwestward from Susquehanna River it is called the Cumber- 
land Valley. In Maryland and Virginia, it is known as the Shenandoah 
Valley. cm : 

The widest valley floored by the Cambro-Ordovician limestones is 
the rich and fertile Lancaster Valley which comprises fully one-half of 
Laneaster County. An extension of this valley through York and into 
Adams County is known as the York Valley. In it are the cities of 
York and Hanover. The beautiful Chester Valley that extends from 
Montgomery County southwestward through Chester and Lancaster 
counties is narrower than the others. It includes the towns of Con- 
shohocken, Downingtown, Coatesville, Quarryville, and many others. 
In the central and south-central parts of the State a number of 
Cambro-Ordovician limestone valleys have been developed in Clinton, 
Centre, Blair, Huntingdon, and Bedford counties. 

The Cambro-Ordovician valleys lie southeast of the Allegheny Front, 
that is, in the region where the rock strata have been gompressed into 
great anticlines (upward folds) and synclines (downward folds). 
Immediately after the folding, provided erosion did not keep pace with 
it, the anticlines formed the ridges and the synclines the valleys, re- 
gardless of the kind of rocks exposed at the surface. In time, how- 
ever, erosion lowered both the former valleys and also the former ridges 
to a base level which was not far from sea level, below which the 
streams could not cut and carry away the resulting debris. The region 
was then a featureless low-lying plain, termed a peneplain, with noth- 
ing to distinguish the former locations of the hills and valleys nor the 
distribution of the harder (more resistant) and the softer (less resist- 
ant) rock strata. 

At a later period the entire State of Pennsylvania and surrounding 
regions were uplifted, erosion was revived, and the streams rejuvenated 
sufficiently to carry away the disintegrated portions of the rocks. When 
this occurred the places where limestone strata were exposed were 
lowered more rapidly than the less soluble rocks and they have ever 
since remained as valleys. 

Some examples of what are called anticlinal valleys are Nittany 
Valley in Centre County and the Nippenose Valley in Lycoming 
County, where the rocks have been upfolded forming anticlines, but 
with the center of the folds now forming the valleys. This is due to 
erosion having worn away the siliceous rocks that once capped the 
highest portions of the folds and then opening up valleys of solution 
in the underlying limestones. 

Although the Cambro-Ordovician valleys are such prominent topo- 
graphic features throughout the southeastern and south-central parts 
of the State they are not followed by the major streams. The larger 
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streams had established their southeasterly courses before the uplift 
that followed peneplanation and with few exceptions they maintained 
their old channels. Thus nearly all the larger streams with prevailing 
southeasterly courses cut across these limestone valleys that, in gen- 
eral, trend northeast-southwest. Minor streams occupy the limestone 
valleys but they are not particularly conspicuous because so much of 
the drainage of these valleys is by means of subterranean channels. 
All of the larger, more continuous limestone valleys have afforded easy 
routes for highways and for railroads and for this reason many of 
the towns and cities located in these valleys have become important 
manufacturing centers. 

The limestones of the western part of the State occurring as thick 
or thin beds alternating with much greater thicknesses of shales and 
sandstones and some coal beds and all lying nearly flat have not ma- 
terially affected the topography. Only in quite restricted localities 
can one notice their effect. 

In some regions, as for example the Tyrol of the eastern Alps, a 
type of topography designated as ‘‘karst’’ has been developed by 
irregular and deep differentiai solution. Sharp pinnacles and steep 
depressions produce a ‘highly picturesque topography of considerable 
relief. This is practically absent from the limestone regions of Penn- 
sylvania except on a minor scale. In some quarry operations the sur- 
face clay soil extends downward into pockets or wells of solution that 
may seriously interfere with economic quarrying. The upper por- 
tion may be removed by drag line excavators or scrapers but the deeper 
portions of the narrow pockets must be excavated by pick and hand 
shovel. When the limestone in such an area has all been removed the 
surface is very irregular and on a small scale is karst topography. 
Some of the clay pockets may be 20 feet or more in depth. 


SOILS 


Limestone soils have long been known to be fertile and to favor 
agriculture. The most highly developed agricultural districts of Penn- 
sylvania are those of the great limestone valleys. In few places any- 
where can one find more fertile soil or finer farms than those of 
Lancaster County, for example, where the soils are derived from 
limestone. 

The original soils of a limestone district consist of the insoluble con- 
stituents of the limestones which have been left as residues when the 
soluble carbonates were carried away in solution. Where the lime- 
stones were fairly pure a large amount of stone was decomposed to 
form a comparatively thin layer of soil. Where the limestone region 
is fairly flat and the surface run-off of rain water is slight most of the 
residual material remains, whereas on steeper slopes or above non- 
cavernous rocks the residual material is apt to be carried away by 
surface streams.’ There are some areas, however, in the great lime- 
stone valleys where the limestone soil is thin and the lands are better 
adapted for grazing purposes than for cultivation. Portions of the 
Cumberland Valley between Susquehanna River and Maryland show 
very thin soils and much limestone appears at-the surface. In many 
places the limestone soils have been augmented by material brought 
in from adjoining regions by winds, streams and glaciers and in a 
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ie places in such amounts as largely to mask the original limestone 
soils. 

_ Limestone soils are colored red and yellow by the oxides of iron; the 
Iron was present in the original limestones in small amounts either in 
oxide form, or more commonly as carbonates or sulphides. In the lat- 
ter case these compounds have oxidized during the decomposition of 
the rocks. The soils are fine-grained, due to the fine state of division 
of the rock impurities and when wet are plastic. They are well adapted 
to the growth of corn, grass, and small grain and constitute the most 
important agricultural soils of the State. They are also suitable for 
the manufacture of brick and tile and have been utilized for these pur- 
poses in many parts of Pennsylvania. 


METALLIC ORE DEPOSITS ASSOCIATED WITH LIMESTONES 


Limestone is of extremely great importance in many sections of the 
world because of its effect in the formation of certain metallic ore 
bodies. Lead and zine ores are more commonly associated with lime- 
stone than with any other kind of rock and ores of iron and manganese 
are common to it. 

In Pennsylvania, zine ores were formerly extensively worked at 
Friedensville, Lehigh County, where they occur as replacements of, 
and fracture fillings in, the Ordovician magnesian limestone. At 
Landisville, Lancaster County, and Birmingham, Blair County, lead 
and zine ores have also been worked in the Paleozoic limestones. There 
are a number of other places in the State where lead and zine minerals 
have been found in limestone but not in sufficient quantity to justify 
the opening of mines. 

Residual limonite ores have been mined in hundreds of places in 
the limestone valleys of the State. In some cases the ore bodies covered 
extensive areas, extended to depths of 100 to 200 feet, and contained 
tens of thousands of tons of ore. The iron industry of Pennsylvania 
was mainly dependent upon this class of ore for many years but its 
importance gradually declined as improved transportation facilities 
permitted the importation of high grade Lake Superior and Adiron- 
dack ores. For several years past all these limonite mines have been 
idle. Ochre was found in association with the limonitic iron ore and 
some of these deposits are still operated at intervals by paint manu- 
facturers. 

The limonite and ochre in the limestones owe their origin to the 
action of ground water that removed the soluble carbonates and con- 
centrated the iron compounds originally disseminated throughout the 
strata. The concentration was most pronounced in shattered zones 
of the limestone where there was free circulation of the ground water. 

The oxidized ores of manganese and iron are commonly found in 
association. In this State manganese ores are of little consequence but 
manganiferous limonite ores in the past were worked in many places. 
Umber, which is manganiferous ochre, has been mined in several lo- 
ealities within recent years. 

The ore body of the Cornwall iron mine in Lebanon County, the 
most important iron mine ever developed in Pennsylvania, owes its 
origin partly to the presence of a great thickness of Paleozoic lime- 
stone. A dike of igneous rock brought up the iron-bearing solutions, 
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or else prepared the way for solutions, which have replaced the lime- 
stone by magnetite for a considerable distance from the contact. The 
ore body thus formed has already yielded more than 34,000,000 tons 
of ore. The ore also contains appreciable amounts of copper, cobalt, 
silver, and gold. In the past, other iron ore bodies of a similar charac- 
ter have been worked in the State. 

A stratum of siderite (iron carbonate) ore ranging in thickness up 
to 3 or 4 feet commonly overlies the Vanport limestone in western 
Pennsylvania. It was formerly mined on a small scale in several 
localities, especially in Armstrong, Butler, and Lawrence counties. 
This ore has been formed by the replacement of limestone by descend- 
ing ground waters carrying iron in solution. The iron ore contains 
fossils just as does the high grade limestone beneath it. 

Ores of copper formed by replacement of limestone are of great im- 
portance in Southwestern United States but of no consequence in 
Pennsylvania, although traces of copper have been noted in some of 
our limestones. 


CHAPTER VI 
USES OF PENNSYLVANIA LIMESTONES, DOLOMITES AND MARBLES 


In the discussion of uses of limestones, dolomites, and marbles it 
must be recognized that for certain purposes only one or two of these 
can be employed, whereas for other uses it is immaterial which one 
is taken, In some cases the choice depends upon the chemical or 
mineralogical composition and in others upon some of the physical 
characteristics. Although for specific uses one particular kind may be 
preferred, another is frequently substituted if cheapness, accessibility, 
or some other economic factor enters into consideration. 

Ordinarily the uses of limestone, dolomite, and marble are discussed 
separately but such treatment involves considerable repetition inas- 
much as these different substances may be used interchangeably or 
in various combinations in numerous cases. The variety of uses for 
limestone and limestone products is so great that it is inadvisable to 
attempt a complete description in this place, and only the principal 
uses will be described. As there are many different opinions in regard 
to the comparative value of these materials for various uses, one can 
only present the different points of view and wait for the accumula- 
tion of more data before reaching a final conclusion. 

A general outline of uses that will be discussed is presented. It 
should be recognized that it is extremely generalized and that there 
are exceptions and additions not mentioned. 


Table of Uses 
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STRUCTURAL PURPOSES 


Limestones and marbles have been used more extensively for build- 
ing purposes than any other class of stones. Although less durable 
than granite they are more attractive for many purposes on account 
of their light color. However, their extensive use is due mainly to 
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their wide distribution in almost all countries and to the ease with which 
they can be quarried and dressed. 


The chemical composition of the calcareous stones used in buildings 
and other structures is of no particular importance unless there 1s 
present some objectional chemical substances or minerals such as 
pyrite, marcasite, or other easily decomposable minerals or hard min- 
erals such as quartz or flint that might seriously interfere with sawing 
and dressing the blocks. The requisite qualifications are practically 
all physical. The first requirement is a desirable color but this is 
possessed by nearly all limestones and dolomites. The stone must be 
sufficiently strong to bear the weight of the overlying blocks. This 
requisite is easily met by nearly all limestones, although in some cases 
as, for example, the Washington Monument, some of the marble blocks 
used have broken but probably because of unequal distribution of the 
load. The material must also be durable in the place and for the 
purpose used. In addition, it is advisable and generally necessary for 
economic reasons that the beds be regular in thickness, neither too 
thick nor too thin, have comparatively smooth bedding plane surfaces 
and the joint planes be regularly spaced and far enough apart to 
permit the quarrying of blocks of a size suitable for structural use. 

Some quarries in the State contain stone fulfilling all of these re- 
quirements. In most places, however, there are some unfavorable 
features so that, Pennsylvania has never developed .an important 
structural limestone industry. Except in the earliest settlement of 
the various sections when stone residences and barns were constructed, 
the limestones have been quarried mainly for other purposes. Hun- 
dreds of attractive stone buildings in the State are constructed of 
native limestone, but nearly all of them are old. Most of the modern 
stone buildings are built of other materials or, of limestone or marble 
obtained outside the State. The reason for this is that nearly all the 
durable limestones of the State desirable for structural purposes are 
found within those sections that have been subjected to such severe 
compression by the great earth movements of the past that it is not 
economical to develop quarries for building blocks. The strata have 
been intricately folded and faulted and joints are apt to be so closely 
spaced and so irregular as to make it difficult to obtain blocks of satis- 
factory size and shape. In addition, the Pennsylvania limestones 
which were in almost all cases accumulated in shallow water under 
changing conditions of sedimentation, may be gnarly in character, 
have uneven surfaces and variable thicknesses from very thin to ex- 
tremely thick. 

Nevertheless many of the limestone quarries have furnished some 
building stone and continue to do so even though the bulk of the 
product is utilized for other purposes. It is a common practice to 
sort out and put aside desirable building blocks in those quarries 
where hand loading is employed. Most of these stones are used for 
lining wells, for walls, foundations for houses and bridges, curbs, ete., 
but occasionally for the entire construction of residences. 

It is not improbable that the time may come when in certain com- 
munities where favorable conditions exist, some limestone quarries 
may be operated with profit primarily for building stone to supply 
more than the local requirements. The writer feels that the other 
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uses of the limestones of the State have received so much attention 
that their use for structural purposes has been disregarded. 


DECORATIVE PURPOSES 


For decorative purposes, mainly in interior work, and for monu- 
ments, marble is generally preferred. The high polish which marble 
takes, the attractive colors, and the ease with which it can be cut, 
dressed and polished have all operated to make marble our most widely 
used decorative stone. Nevertheless there are many problems peculiar 
to the quarrying and preparation of marble that tend to make many 
operations unsuccessful. One of these that might be mentioned is the 
excessive waste. 

Pennsylvania contains some fine marble in Montgomery, Chester, 
Laneaster, and York counties and also a few favorable occurrences in 
the Great Valley. These are discussed in the descriptions of the dif- 
ferent counties. In the Whitemarsh and Chester valleys of Montgomery 
and Chester counties there are a number of old marble quarries the 
product from which was extensively employed in interior decoration 
in some of the important public buildings in Philadelphia and else- 
where, and was used also for the marble door steps formerly so popu- 
lar. The stone varies from white to mottled or banded and is highly 
ornamental. These marble quarries have long since been abandoned 
or else are used to supply stone for other purposes and the State de- 
pends entirely on marble from other regions. Vermont, Tennessee, 
Georgia, and foreign localities furnish most of the marble used within 
the State. 

The principal reason for this situation is that the marble bands 
supplying the best stone are narrow and in most cases the strata dip 
at high angles. Under these conditions only a limited amount of stone 
can be obtained before the quarries became so deep as to make quarrying 
costs prohibitive. 

Some mottled marble of pleasing appearance occurs near York, but 
it has never been worked for decorative stone. Also some black Helder- 
berg limestone or marble from Bossardsville, Monroe County, has been 
investigated. The stone takes a high polish and compares favorably 
with some of the best black marble now used but as yet no attempt has 
been made to exploit it. 


CRUSHED STONE 


In recent years the use of crushed stone for highway construction, 
ballast, and for concrete has been continually increasing. By far the 
greater number of limestone quarries in the State are worked pri- 
marily to supply crushed stone. Although less durable than granite 
or trap rock, most of the crushed stone used is limestone. The ex- 
pense of quarrying and crushing the limestone is naturally much less 
and its durability is sufficiently great to warrant its use in almost all 
cases. 

The limestones of the State, with few exceptions, are satisfactory 
for practically all the purposes for which crushed stone is used. Those 
too soft for some uses are: some of the marbles and the highest quality 
low magnesian limestones, the argillaceous limestones used in the manu- 
facture of Portland cement, and some of the soft impure limestones 
(mainly of fresh water origin) of the Coal Measures in the western 
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part of the State. The great thicknesses of limestones of the limestone 
valleys of the central and southeastern portions are almost universally 
satisfactory. In places it is not profitable to quarry the Helderberg 
limestones because of the thin bands of interbedded shales. However, 
these shales normally break into fine pieces in the process of grinding 
and find their way into the screenings. 

The dolomitic and siliceous varieties of limestone are somewhat 
harder than the low magnesian limestones and hence more desirable for 
crushed stone. Thin bedded or shaly limestones are not suitable be- 
cause of their tendency to break into thin fragments or slabs that 
produce less strength than the irregular angular pieces when used in 
cencrete. 

The various types of machinery employed in crushing stone can not 
be described here. They vary from the small portable jaw crushers 
that are hauled from place to place to supply a small amount of stone 
for local use 10 the e:aborate huge gyratory, jaw, roll and hammer 
mill crushers, capable of handling blocks as large as can be con- 
veniently hauled to the crusher house. The crushing is usually done 
in at least two steps. After passing through the primary crusher the 
product is screened and the oversize conveyed to a second crusher 
until all is reduced to the desired, size. Most plants are suppiied with 
various sized screens so that they can furnish any size stone demanded. 

The best, practice is to wash the limestone in order to remove the 
clay which can not be eliminated entirely in the stripping or in screen- 
ing. This is done in a number of plants but in many cases it is not 
practicable because of lack of an accessible water supply. Washed 
stone is always preferable because the clay of the unwashed stone not 
only prevents the cement from coming in contact with the stone to 
form a firm bond, but it is also objectionable because of- its property 
of absorbing moisture and thus increasing the injury done by freezing. 

In some quarries the clay which may adhere to the stone is largely 
eliminated by having the stone dumped on a grizzly before going into 
the primary crusher. This works fairly well when the stone and clay 
are dry but not so well when wet. 

The finest product of a crushing plant is called screenings. Usually 
there is less demand for this material and it accumulates in large 
quantities. Its principal use has been for top dressing on roads, but 
ordinarily this demand is light. Experiments with this fine product 
in conerete in place of sand have given most satisfactory results. 
Some of the tests indicate a decided superiority over the standard 
Ottawa quartz sand. In those places where the stone is washed, the 
fine screenings, sizes less than one-four inch, are now being sold as 
sand for concrete and the market for this product is increasing. The 
Bethlehem Mines Corporation at its various fluxing stone quarries in 
Adams, Dauphin, Mifflin, and Northampton counties, is marketing this 
product with considerable success. A few plants making only crushed 
stone are also selling the fines as ‘‘sand’’ for concrete. 

Another and well-established use for the small sizes is in the manu- 
facture of concrete building blocks. Concrete block plants are fre- 
quently seen in the vicinity of crushed stone quarries. In at least one 
place an ‘‘amiesite’’ (ready-mixed asphaltic road stone) plant located 


near a crushed stone quarry is drying some of the fine screenings and 
mixing them with asphalt for road use. 
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During the past few years there have been some important develop- 
ments in the crushed limestone industry of the State. One of these is 
the entrance into the crushed stone industry of operators who were 
formerly concerned only in the production of limestone for fiux or for 
lime. Some of the fluxing stone operators formerly discarded all of 
the stone that broke in crushing to sizes too small for blast furnace 
use. Others were able to sell this product to Portland cement manu- 
facturers if the stone had the right chemical composition. Now many 
of these concerns have entered the crushed stone market and not only 
do they dispose of their by-product, but if the demand is sufficient 
they crush some of the stone that might be used for flux. 

Some of the lime producers are doing almost the same thing. Most 
of the lime used in the State is burned in upright kilns and the small 
sizes cannot be used. Some rotary kilns have been installed in which 
to burn the small sizes but there is a greater tendency to crush and 
size by screening the small stone and sell it for crushed stone. 

It is apparent that in communities where limestone is being quarried 
on a large scale for flux or for lime these concerns will gradually mo- 
nopolize the crushed stone market as small crushed stone operations 
will not be able to compete either in quality or price. 

Apart from this trend there is also a tendency for the merging of 
small companies to form large corporations or for the development of 
large operations and the elimination of small inefficient plants. The 
ruinous competition that has prevailed in some sections, especially 
during the last few years when the available capacity has far exceeded 
the demand, has resulted in the mergers. An example of this is ‘seen 
in the Reading region where all but one of the numerous operators 
united and by closing most .of the quarries and concentrating in two 
quarries have been able to promote their business. Similar mergers 
are contemplated in other sections. 

The development of large plants to the exclusion of small ones has 
come about mostly through the greater efficiency possible in the opera- 
tion of a well equipped large plant. This means that the larger plant 
supplies a larger territory and consequently the product is hauled 
farther. Until the advent of hard surfaced roads penetrating almost 
all sections of the State this situation was not practicable but each year 
longer hauls over hard roads are being made. The limit of this large 
plant development is not yet in sight and it appears that many small 
plants still in operation will eventually find it impossible to meet the 
competition of the larger ones. 

In a number of places in the western and northern parts of the 
State remote from limestone localities either other materials are used 
in place of crushed limestone or limestone is shipped in by rail. 
Naturally the quarries engaged in railroad shipping are all large 
operations. 


Road metal. Limestone and dolomite are more extensively used for 
‘ road metal than any other type of stone. Although not as hard and 
consequently not as durable as some materials, limestone has an ad- 
vantage over these others in that the powder produced by attrition, as 
the traffic loads crush the particles, possesses excellent binding quali- 
ties. This is especially important in water-bound macadam roads. 
Almost every hard road in the State is constructed according to 
specifications of the State Highway Department. The U. S. Bureau 
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of Public Roads and the various State Highway Departments have 
made careful investigations to determine the requisite qualities of stone 
for permanent roads and have drawn up rigid specifications and for- 
mulated tests that are fairly uniform. The tests or determinations 
made are usually the following: (1) specific gravity, (2) weight per 
cubic foot in pounds, (3) absorption per cubic foot in pounds, (4) per 
cent of wear, (5) French coefficient of wear, (6) crushing strength in 
pounds per square inch, (7) hardness, and (8) toughness. In general, 
these tests are the same as those employed to determine the usefulness 
of stone for building purposes. 


All of these qualities and tests have been described in a previous 
chapter on the physical characteristics of limestones. 

In addition to the above, any limestones that are thought to contain 
considerable argillaceous matter and hence are liable to easy disintegra- 
tion by frost action are subjected to the freezing or sodium sulphate 
tests which have also been described on a previous page. 


Another test, called the cementing value or binding power test, is 
sometimes employed. In this a sample weighing 500 grams (1.1 
pounds) is crushed to pea size and then finely ground in a ball mill 
to the consistency of a thick dough. Cylindrical briquettes 25 milli- 
meters (1 inch) in diameter are molded from the rock paste and thor- 
oughly dried. A plunger on the end of the specimen is repeatedly 
struck by a 1 kilogram (2.2 pounds) hammer falling a distance of 1 
centimeter (0.39 inch). The number of blows required to break the 
specimen is called the cementing value of the stone. Limestone, dolo- 
mite, and marble have high values in comparison with other kinds of 
rock. Over 75 per cent give values exceeding 25 and a few more than 
500. This is one of the important reasons for the widespread use of 
limestone for water-bound macadam roads. 


Ballast. Crushed limestone has been widely used for railroad ballast 
in the past but has been decreasing in favor in recent years. One reason 
is that the heavy rolling stock demands a rock of high crushing strength 
and limestone in this respect does not compare favorably with many of 
the siliceous rocks. Another reason given is that the binding quality 
is too great. The expense of removing limestone ballast to replace ties 
is high as compared with other varieties of rock. This binding power, 
on the other hand, increases the value of limestone as ballast in places 
where it need not be disturbed. 


Aviation Fields. A new use for crushed limestone that is just being 
developed is for covering portions of aviation landing fields. White 
limestone is one of the best materials for this purpose because of its 
visibility and its lasting qualities. In one field where erushed lime- 
stone had been spread, aviators found it was so easy to see the proper 
place to land that it was thought that the limestone possessed lumiues- 
cent properties and the company furnishing the stone so advertised 
their product. Actually the stone was only ordinary white limestone. 
Already considerable limestone has been used at air ports and it ap- 
pears that this use may furnish an important market in the future. 
Most of the limestones of the State are suitable for this use. although 
naturally some are superior to others. It is probable that tests will be 
devised to determine the best, ones, just as the State Highway Depart- 
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ment investigates the white paints that can best be seen on the high- 
ways. 


Concrete. A large amount of limestone is used as aggregate in con- 
crete structures of all kinds. Many different materialy have been used 
for this purpose such as gravel, cinders, trap rock, blast furnace slag, 
limestone, ete. and a great deal of research work has been done by the 
U. S. Bureau of Standards and other organizations to determine the 
type of aggregate giving the best results. All of these investigations 
have shown that limestone is one of the very best. Of course, the lime- 
stone must be of good quality and devoid of clay which, as described 
under weathering, is detrimental under certain conditions. 

Limestones are especially good for concrete aggregates because they 
tend to break in angular fragments and afford much surface for the 
adherence of the cement. For most uses a large percentage of dust is 
regarded as objectionable. The specifications vary in different cases 
as to size of particles, freedom from dust and clay, ete. 

The Bureau of Standards* has found that concrete in which lime- 
stone was used as an aggregate showed greater fire resistive properties 
than when other materials were used. This was rather surprising as it 
is well known that the limestone loses its CO, and becomes CaO when 
a temperature of 900°C is reached. The explanations offered are that 
part of the heat is absorbed in the chemical reaction and also that after 
some quick lime is formed in the outer portions the inward transfer 
of heat is increasingly slow because of the poor conductivity of the lime. 


PULVERIZED STONE 


Ground or pulverized limestone has come into much more general 
use in recent years for a number of different purposes. It is a question 
where the line should be drawn between crushed stone and ground or 
pulverized stone. As yet no arbitrary size of the fragments has been 
decided upon to mark the line of separation. Also there has been no 
agreement as to whether a distinction should be made between ground 
and pulverized limestone. In the minds of most people, pulverized 
limestone probably is regarded as finer than ground limestone. The 
writer believes that it would be helpful to the industry if there could 
be some agreement upon arbitrary limits for the various designations. 
It appeals to him that it might be well to classify all sizes in excess of 
one-fourth inch as crushed stone, from one-fourth to one-tenth inch 
as ground stone, and all finer as pulverized. The screens for separat- 
ing the products would be selected as the 4-mesh and 10-mesh, mean- 
ing four and ten openings to the inch or 16 and 100 openings per 
Square inch. Of course, the openings in a 4-mesh screen are somewhat 
less than one-quarter inch in width as some space is required for the 
thickness of the wire and in the finer screens the proportion of the 
space taken by the wires increases. 

In the ordinary crushing operations considerable of the fine sizes 
will be produced and this may be separated, sized and collected. Where 
much attention is given to the making or sale of the finer grades it is 
usual to find special equipment for the purpose. It is usually re- 
garded that stone is ready for grinding or pulverizing when it has 


*A comparison of the heat insulating properties of some of the materials used in fire-resistive 
construction: U. 8. Bureau of Standards, Tech. Paper 130, pp. 26-29, Washington, 1928. 
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been reduced by primary crushing to about 144 inches in diameter, 
although in some swing-hammer mills the process of crushing and 
pulverizing may be a Single stage. : ’ j 

If preceded by initial crushing, the further reduction is carried 
on by the employment of many different kinds of mills such as swing- 
hammer mills, ball mills, ball-and-ring mills, ball-and-pusher mills, ete. 
All of them are capable of producing almost any degree of fineness 
desired. The pulverizing may be accomplished with the product wet 
or dry. If the material has first been dried it is common to collect 
the material by a process of air separation. 

For some purposes the kind of limestone is of little consequence as 
only an inert fine material is demanded. In other cases, the particular 
chemical composition is essential. 


Fillers. In recent years there has been an increasing demand for 
inert mineral fillers in the manufacture of various products. W. M. 
Weigel* has made some investigations for the Bureau of Mines and 
quoted paragraphs are from his articles. 

‘Mineral fillers, as the term is used in this paper, are those non- 
metallic minerals that, after being pulverized, are used in the prepara- 
tion of various manufactured articles. Kaolin, whiting (applied 
broadly to chalk and to ground limestone and marble), silica, ochre, 
mica, tale, barite, slate flour, graphite, and diatomaceous earth are the 
chief mineral fillers. Different forms of some of these minerals are 
employed; as, for example, silica may be ground quartz, or pumice, or 
tripoli, the fine rounded grains resulting from the weathering of 
chert. 

‘‘Hach mineral has properties that make it suitable for certain uses. 
These properties are color, specific gravity, the nature of the surface, 
and the shape, and, probably of greatest importance, the size of the 
particles. Most fillers are used esseutially as inert substances to oe- 
cupy space, fill voids, or impart color, but in some lines of manufacture 
they have an important but not easily understood effect on the physical 
properties of the finished article. For example, ground barite and 
marble, aside from their specific gravity, have particles that are much 
alike in appearance and shape, and yet the properties they impart 
to a rubber compound are quite different. Of chief importance in the 
comparison of fillers from the same mineral, and to a less degree of 
fillers from different minerals, are the average particle size, the varia- 
tion in size from maximum to minimum, and the proportionate 
amounts of the different sizes; the shape of the grains ranks second 
and applies more especially to the comparison of fillers from different 
minerals. 

“Although fillers are used in a great number of industries, the bulk 
of the material goes into the following products: Paper, wallpaper, 
prepared roofings, rubber, paint, linoleum, oileloth, foundry facing 
plastic cements, oxychloride cement, artificial stone, polishes and scour- 
ing compounds, matches, dressing and dusting powders, various textile 
products, such as window shade cloth, and’ phonograph recurds.”’ 

Pulverized limestone or marble, commonly called whiting, (although 
correctly whiting is ground chalk) are probably used in larger quanti- 


*Wiegel, W. M., Size and character of grains on nonmetalli : 
of Mines,’ Tech. Paper 296, 44 pp., 1924. Subs Metneral Mange sea arh eres 
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ties than any of the other fillers. For this purpose waste materials 
are commonly employed, especially waste marble, but the increasing 
demand and high transportation rates are resulting in the production 
of this material from white limestones in various parts of the country. 


In every case it is necessary to grind the material very fine in either 
roller, tube, ball, or hammer mills. Some specifications call for 98 or 
99 per cent fine enough to pass through 200-mesh and others 300-mesh 
screens. The finest material is obtained by water flotation, or air 
separation. : 

Probably the most extensive use of limestone filler is in asphalt pav- 
ing mixtures where its presence toughens the mix and renders it less 
susceptible to temperature changes. It is according to Wiegel* also 
“used in rubber, paint, a few grades of paper, linoleum, oilcloth, shoe 
polish, putty, tooth powder, roofing and artificial stone. For use in 
rubber, linoleum and paint the alkalinity should be very low. Free- 
dom from grit is required for nearly all uses. A pure white color is 
essential for use in paint, shoe polish, and similar products. Low oil 
absorption is of greatest importance in the paint and linoleum in- 
dustries, There are many grades of whiting, ranging from the amor- 
phous material produced from true chalk to the highly crystalline ma- 
terial from marble. Different whitings possess different physical prop- 
erties, often when quite similar in chemical composition, fineness, and 
appearance. Such differenceg are often difficult to understand. For 
example, of two whitings of similar chemical composition, grain size, 
and general appearance, one will make good putty while the otLer 
may not.’’ 

Several limestone companies in the State have produced whiting as 
one of their products particularly some of the York County operators. 
Only one company is solely producing whiting. It is located in Mont- 
gomery County and is described in the chapter devoted to that county. 
It is operating an old marble quarry and obtains all its stone by under- 
ground mining. 

Stone suitable for whiting is found in Pennsylvania mainly in Mont- 
gomery, Chester, Lancaster, and York counties, although some ledges 
in the Cambro-Ordovician formations of the Great Valley and the 
central portion of the State are found satisfactory. No careful intelli- 
gent search for stone for this purpose has yet been made and it seems 
that this is a branch of the limestone industry that might well be 
extended. In most cases it probably would be advisable for a prospec- 
tive producer to plan on making different products so that any of the 
beds containing too much iron or other coloring constituents to be 
serviceable for whiting might be utilized in other ways. Even the 
purest beds near the surface may be stained by percolating surficial 
waters to an extent that would condemn their use for filler. 


Paint. Pulverized limestone, chalk, hydrated, and air-slaked lime 
are used in the manufacture of paint. The chief essentials are ex- 
treme fineness of the product and desirable color. The presence of 
magnesia seems to improve the spreading qualities of the paint. 

Slaked lime is the pigment of whitewash that in earlier times was 
more extensively used as a paint both on interior and exterior sur- 


*Wiegel, W. M., Nonmetallic mineral filler industry: Trans. Amer. Inst. Min. and Met, Bng., 
vol. 68, p. 595, 1923. : 
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faces than at present. It is also mixed with other ingredients in the 
manufacture of more elaborate paints. 

Calcium carbonate as natural chalk, pulverized limestone or marble, 
or the chemically precipitated variety is used in several kinds of paint 
as an ‘‘extender’’ or harmless adulterant to increase the volume of the 
paint. In this case cheapness determines its use. It may have a 
positive value as do several of the so-called ‘‘extenders’’ but this has 
not been proved. 


Glass and porcelain manufacture. Calcium’ oxide is a necessary cou- 
stituent in the manufacture of most glass. It is commonly introduced 
in the form of ground limestone but in some plants quicklime is used 
and in others hydrated lime. Cost, availability, and present practice 
are the principal determining factors although the kind of glass manu- 
factured may require a particular form of calcium oxide. There is 
also considerable variation in the permissible impurities. High mag- 
nesium material may be used, and in some kinds of optical glass, is 
desirable. The presence of magnesia renders the mixture more diffi- 
cult to melt. The silica content should be less than 4 per cent for the 
best glass but may run as high as 17 per cent for some varieties. 
Alumina should be less than 3 per cent, except for some glass in which 
5 per cent is allowed. Sulphuric and phosphoric anhydrides should. 
be less than 1 per cent. Iron is objectionable because of its coloring 
properties. For the best glass no more than 0.2 per cent is permis- 
sible, but for the poorer qualities 0.8 per cent is allowed. 

Limestone, besides being essential in the manufacture of most kinds 
of glass by forming one of the necessary constituents, is also s¢rvice- 
able in that it acts as a flux and facilitates the liquefaction of the mix. 
It has been argued that its use is primarily as a flux, a point of view 
not accepted by the writer. Some ground or pulverized limestone 
shipped to glass factories has been billed as fluxing stone and under 
such a classification took a lower freight rate. 

Formerly the limestone used by the glass manufacturers was ground 
very fine, but modern practice of window and plate glass manufac- 
turers is to use material that passes through a 6-mesh screen but is 
retained on a 10-mesh screen. 

Limestone and lime are used as fluxes in the manufacture of pottery 
and porcelain. Ground limestone is mainly employed, principally be- 
cause of the lesser cost, but lime is necessary in some cases. Magnesian 
material is desirable as the points of vitrification and fusion are farther 
apart when magnesia is present although high calcium limestone and 
lime are also used. For glazes a low magnesian content is better. Due 
to the relatively small amount of caleareous matter required the im- 
purities present can usually be ignored. 


Rock dusting of mines, When the U. 8. Bureau of Mines was es- 
tablished in 1910, one of the first problems assigned for study was 
the explosibility of coal dust such as results from the blasting and 
breaking of coal in bituminous mines. At that time there was still 
doubt in the minds of some as to whether coal dust was explosive. 
Ever since that time these investigations have been in progress and 
a large amount of literature on the subject has been published. 

It has now been definitely established that bituminous coal dust 
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accumulating on mine timbers and in entries has been responsible for 
much of the damage in mine explosions. It has further been demon- 
strated that the mixture of some inert pulverized material with the 
coal dust renders it impossible to propagate an explosion. A number 
of inert substances have been used, such as limestone, gypsum, shale, 
clay, adobe, ete., but there is fairly general agreement that limestone 
dust is best because it is free from combustible material and from 
grit that might be injurious if breathed by the miners and being white 
it is possible for the mine officials to determine the approximate amount 
present in the mixture of coal and applied rock dust. In addition, 
the white color increases the visibility in the passage ways and thus 
renders them safer for the men passing through them. 

Rice and Greenwald: say ‘‘several sizes of rock dust have been 
tested in the Experimental mine: (a) That passing through 100-mesh, 
now termed ‘‘pulverized’’ dust, of which about 95 per cent or more 
passes through a 200 mesh sieve; and (b) rock dust through 20-mesh, 
of which 27 to 40 per cent passes through a 200-mesh sieve. When 
the coarser size was first tried? it was expected that a much larger 
proportion would be required in a mixture of coal dust to prevent 
propagation of an explosion. However, tests (though few in number) 
indicated that the additional requirement was not more than 5 per 
cent of the total mixture. As the rock-dusting of commercial coal 
mines had not been started in this country at that time (1916) and 
standard specifications had not been drafted, the difference was con- 
sidered of minor importance; 20-mesh shale dust has continued to be 
used in the Experimental mine except for special testing. 

“‘When rock-dusting was taken up extensively in this country in 
1924, mine operators asked for specifications. Accordingly, the bureau 
issued tentative specifications for rock-dusting and rock dust.* It 
was recommended that all dust should pass a 20-mesh sieve and 50 
per cent should pass a 200-mesh sieve. This recommendation was later 
incorporated in the Recommended Standard American Practice for 
Rock-Dusting Coal Mines, approved December 30, 1925, by the Amer- 
ican Engineering Standards Committee, except that the proportion 
passing a 200-mesh sieve was specified as 50 per cent or more. 

‘The rock dust on the market today is intermediate in size bitween 
the pulverized and 20-mesh used at the mine, and it was decided that 
in certain research tests shale dust having 70 per cent through 200- 
mesh should be used. Ninety-eight per cent of this dust passed 48- 
mesh, and it was commonly called 48-mesh dust. Comparative tests 
were made to determine the relation of its effectiveness to that of 20- 
mesh and pulverized shale. The few tests made indicated that both 
pulverized and 48-mesh dust were more effective than 20-mesh rock 
dust, and the difference was about the same as would be obtained 
using 5 per cent more of the coarser dust in a mixture. However, 
these tests do not settle the matter satisfactorily because the 20-mesh 
dust used did not fulfill the rock-dusting specifications. It is proposed 


1 Rice, G. S. and Greenwald, H. P., Coal-dust explosibility factors indicated by experimental 
mine investigations; 1911 to 1929: U. S. Bureau of Mines, Tech, Paper 464, 45 pp., Wash- 
ington, 1929. 

2Rice, G. S., Jones, L, M., Egy, W. L., and Greenwald, H. P., Coal-dust explosion tests in 
the experimental mine: U. S. Bureau of Mines, Bull. 167, pp. 423-426, 1922. 

8 Rice, G. S., Paul, J. W., and Sayers, R. R., Tentative specifications for rockdusting to 
prevent coal-dust explosions in mines: U. 8S. Bureau of Mines, Rept. of Investigations, Serial 
2606, 6 pp., 1924. 
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in the near future to make a series of tests to compare rock dusts hav- 
ing 50, 70, and 95 per cent through 200-mesh. 

“The foregoing concerns only the ability of rock dust to prevent 
propagation of a coal-dust explosion when mixed with the coal dust as 
a cloud in air. It does not determine the size of dust particles that 
may be best distributed from a rock-dusting machine, which is purely 
a mechanical problem. Certain advantages accompany the use. of 
coarser dust. Coarser dust will dislodge coal dust more easily when 
thrown on the ribs; it does not pack together as does the finer dust, 
and rapid haulage does not fan it into the air to the same extent.”’ 

The Bureau of Mines recommends that the rock dust should always 
be at least 65 per cent of the rock and coal-dust mixture. When it 
falls below this amount additional rock dusting should be done. 

In practice most of the dust is distributed by mechanical appliances 
although in some cases by hand. To date more coal mines in Pennsyl- 
vania were employing rock dusting than in any other State. In 1927 
there were 129 mines in the State where this practice was in effect. 

Rock dusting has been of material assistance to the limestone in- 
dustry of the State as practically all if not all of the Pennsylvania 
mines using this safety measure have used domestic pulverized lime- 
stone. It is probable that some has been shipped to adjoining States. 
As the practice is extended more and more, there will be an increased 
demand which the limestone operators can readily satisfy. As the 
bituminous coal mines are all in the central and western portions of 
the State, naturally the limestone dust is mainly supplied by quarries 
in those sections. Many of the larger limestone operations are now 
furnishing rock dust and others can readily do so. 


Agricultural fertilizer. The value of lime and limestone to the 
agricultural industry has long been recognized and for centuries farm- 
ers have fertilized the soil by the application of limestone, chalk, oyster 
and clam shells, and calcareous marl, either in the raw or in the 
calcined condition. Such material produces the following effects: 
(a) It will neutralize active acid. (b) It creates a condition in the 
soil favorable for the growth of many valuable crops. (c) Its presence 
favors the growth of many of the legumes and promotes the use of 
the nitrogen of the air by those plants. (d) It improves the type of 
decay of organic matter in the soil with the formation of humus. 
(e) It supplies nutrients in the form of calcium and magnesium for 
the use of plants. (f) It may improve the tilth of the soil. (g) It 
improves the sanitary condition of the soil.* ’ 

In an elaborate chart issued by the National Lime Association a 
number of other specific cases are given showing the agricultural value 
of lime in crop production and protection, animal growth and protec- 
tion, and the protection and preservation of animal products. 

Recent investigations have shown that most plants require both 
calcium and magnesium, which means that magnesian dolomitiec lime- 
stone is preferable as fertilizer to the pure calcareous variety. The 
calcium is built up as an essential constituent of the stems, leaves 
and roots whereas the magnesium is stored up finally, mainly in the 
stems. Magnesium also constitutes an important part of chlorophyll, 


*Fippin, H. 0., The use of lime on the soil: N. Y. State Colle fA 
TERcrLas Uavacas 1018. ge o gri. at Cornell Univ., 
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the green coloring matter of plants. The relative amounts of caleium 
and magnesium best suited for the fertilizing use has not been defi- 
nitely determined but probably depends upon the kinds of plants. 
The neutralizing ability of dolomitic limestone is greater than that of 
pure calcium limestone but the high-magnesian stone will produce only 
a faint degree of soil alkalinity, probably explained by the greater 
tendency of the magnesium to enter into chemical combination with 
some of the silicates of the soil. 

The improvement of the tilth, or friable condition of the soil, is 
brought about by the addition of quick lime which tends to flocculate 
the soil particles and render a heavy clayey soil much more porous and 
granular and a sandy soil less porous. A clay soil will drain much 
better if lime is added, and the roots of the plants can more easily 
obtain the necessary nourishment. 


With the exception of the Jast mentioned uses, all of the benefits of 
soil fertilization can be obtained by the addition of ground quicklime, 
hydrated lime, air-slaked lime, or ground limestone. There is great 
divergence of opinion in regard to the relative merits of the different 
materials but the principal factor is undoubtedly the cost per unit of 
calcium oxide. Viewed in this manner, 500 pounds of quicklime, the 
amount commonly specified for one acre, is the equivalent of 950 
pounds of hydrated lime or 1250 pounds of air-slaked lime or ground 
limestone. The trade name for ground limestone is ag-stone. The 
action of the ground limestone is slower and the effect will extend 
over a longer period of years than if lime is used. Oyster shells and 
calcareous marl have long been used in the soils, but the use of pul- 
verized limestone is a rather recent application and the annual prod- 
uction is rapidly increasing. There is considerable difference of opin- 
ion in regard to the most effective state of fineness of ground limestone. 
In some cases a product. that will pass through a 100-mesh screen is 
guaranteed but more general practice calls for 15 to 18 per cent from 
10 to 50 mesh size, 10 to 12: per cent between 50 and 100-mesh size, and 
70 to 75 per cent finer than 100-mesh. Naturally the coarser particles 
may remain in the soil several years before they are entirely decom- 
posed. 

Probably far more quarries in the State have been worked to obtain 
stone for agricultural lime than for any other use. At an early day 
almost every farmer who had any limestone on his property quarried 
stone and burned it for lime. This custom still prevails, but from 
year to year the smaller operations cease and there is less liming of 
the soils. In certain places all of the lime now used is purchased from 
the large lime operators. It remains to be seen whether there will con- 
tinue to be greater substitution of ag-stone for lime for agricultural 
use and what effect this will have with respect to the small local lime- 


stone quarries. 


Animal food. Finely crushed or granulated limestone has been used 
as chicken grit, although other kinds of stone are also utilized for this 
purpose. When so used part of the calcium carbonate undoubtedly 
passes into solution and supplies the body with part of the lime needed, 
although the principal use may be for grinding the food particles. 

In recent years, experiments have been conducted to determine the 
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value of ground limestone when fed to cattle. Some results obtained 
are described by C. W. McCampbell* as follows: 

‘Calcium serves several important functions in the animal body. 
It helps to build up and maintain the bone tissue. Analyses of bones 
show 51 per cent calcium phosphate, 11 per cent calcium carbonate, 
and 5 per cent other minerals. In other words, 62 per cent of bone is 
made up of calcium combinations. Calcium is also necessary to insure 
proper functioning of the nervous system. It may also act as a neu- 
tralizer in the digestive tract. So we see that calcium plays an im- 
portant part in maintaining the health and thrift of livestock, and if 
sufficient calcium is not present in the rations we are feeding them, 
calcium should be added to the ration feed. The question naturally 
arises as to the form in which it can be fed. The Kansas Agricultural 
Experiment Station ran a series of tests for the purpose of determin- 
ing, if possible, the most satisfactory form in which calcium could be 
added to a livestock ration, both from the standpoint of efficiency and 
economy. These tests pointed to finely ground high calcium content 
limestone as the most satisfactory. 

‘‘Ror cattle we recommend the use of one-tenth of a pound per day 
of ground limestone regardless of age ...... Be 

‘“‘There is a considerable variation in the feeding value of the 
ground limestone offered for sale by different firms. A satisfactory 
product should contain at least 95 per cent calcium carbonate, no 
fluorine, and very little magnesium. It must be ground very fine for 
livestock feeding purposes—almost as fine as wheat flour. Ordinary 
fertilizer lime is not ground fine enough for livestock feeding pur- 
poses. ’’ 


FLUX 


Limestone is essential ag a fluxing material in the manufacture of 
iron and steel, and also in non-ferrous metallurgical operations. Be- 
tween one-third and one-half of all the limestone produced in the 
United States is used in this way. The purpose of the limestone is to 
make a fusible slag of the impurities of the iron ore, mainly silica and 
alumina, and the ash of the coke. Ordinarily about half a ton of lime- 
stone is used for a ton of pig iron. 

_ The suitability of a limestone for use as flux depends almost en- 
tirely upon its chemical composition although the physical condition 
is of importance. For example, there must not be much dust and 
this fact eliminates marl from furnace use. 

Limestone for flux should be low in silica and alumina, the lower 
the better. Since the object of the limestone is to remove these im- 
purities the material is obviously less efficient if it contains much of 
either of these two substances. However, they are both present in 
practically all limestone and the amount that will be tolerated de- 
pends upon availability and cost of the stone. Whereas one company 
favorably located with respect to good fluxing limestone will only ac- 
cept stone containing less than 3 or 4 per cent of alumina and silica 
another company, less advantageously situated, may find it cheaper to 
use stone with double the amount of impurities. In general, purer 
stone is required for the open hearth, process than for the blast furnace, 


*McCampbell O. W.: Rock Products, vol. 34, p, 63, 1931, 
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‘‘Referring' to limestone and dolomite as blast furnace materials, 
there is a difference of opinion among furnace men to their relative 
value as fluxes. Some hold that limestone is the better, while others 
maintain that dolomite gives as good, if not better results, their opin- 
ion usually being influenced by their training and by the extent of 
their experience with these materials. The presence of magnesium in 
limestone in small amounts has little effect, but as the content in- 
creases, it may lower the fusion point of the resultant slag by the 
formation of double salts. A high percentage (over 3 per cent) of 
magnesia in blast furnace slag renders it undesirable for cement, but 
for concrete, ballast, etc., it is desirable as it makes the slag harder. 
Aside from this objection, not one of much weight, the factor that 
governs the choice between limestone and dolomite is the cost per ton 
of available base.’’ 


On account of the wide interest among limestone operators of the 
use and requirements of limestone for fluxing purposes, extensive quo- 
tations from a recent report? of the Bureau of Mines are given. 


‘‘Hnormous quantities of limestone are employed in modern metal- 
lurgy, particularly for fluxing. Approximately 24,000,000 tons were 
so used in the United States in 1926, chiefly in the smelting of iron 
ores in the blast furnace.’’ 


“Most limestone producers have little knowledge of the way in which 
their stone is used in metallurgy. The maximum content of silica, 
alumina, sulphur, and possibly magnesium and the minimum content 
of calcium carbonate may be arbitrarily fixed for the guidance of the 
producer ; but aside from these requirements little information is avail- 
able to producers on how their stone is used, the office it performs in 
smelting, or the effects of impurities. More complete knowledge of 
utilization would enable limestone operators to solve their production 
problems more intelligently.’’ 


‘‘The chief impurities in most iron ores are silica and alumina, and 
the addition of a basic flux is necessary to form a slag. If iron ore 
were reduced without flux, the siliceous and argillaceous gangue would 
unite with the iron oxides to form double silicates of iron and alumina, 
which would involve a heavy loss of iron. With the addition of lime- 
stone, the silica and alumina have a stronger affinity for the lime and 
magnesia than they have fer the iron, and in consequence double sili- 
cates of lime and alumina or magnesia and alumina are formed— 
compounds which contain very little iron. Just as an acid and a base 
react to form a salt, so the siliceous impurities of the ore react with 
the basic flux to form a slag which corresponds to the salt of wet 
chemistry. Lime is infusible at the temperature of a blast furnace 
but when it combines with the silica and alumina of the furnace charge 
it forms a liquid slag which floats on the molten iron. 


“At the fusion zone approximately 15 per cent of the original iron 
exists as FeO, and this must be reduced in the lower part of the fur- 
nace. With insufficient flux a black slag containing iron is likely to be 
made during the reduction process. It is true, however, that a normal 
se ane oe oe on OC. B., The making, shaping and treating of steel: Second edition, 


2 Bowles, Oliver, Metallurgical lim oa. 
ington, 1929. na te estone: U. 8. Bureau of Mines, Bull. 299, 40 pp., Wash- 
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supply of lime will not in itself prevent loss of iron in the slag; other 
conditions must also be correct. 

““Coke is used as blast-furnace fuel, and when it burns varying 
amounts of ash are formed. The ash is composed largely of silica and 
alumina, which, like the similar impurities in the ore, must be removed. 
Therefore the formation of a slag with the ash is a secondary function 
of the limestone flux. The slag should pick up the coke ash in the com- 
bustion zone, for it is desirable to remove the ash which forms on the 
coke lumps in order that the coke surface shall be clean. As the com- 
bustion zone is the seat of life in a furnace, it, is not only necessary to 
remove the ash but also to produce a slag which will pass freely 
through this part of the furnace. An improper slag adheres to the 
coke and is chilled by the blast. This results in a sluggish tuyére, and. 
tuyére action must be carefully controlled by the furnace operator. 
The slag should have a melting point below the average tuyére tem- 
perature and should be fluid enough to pour out readily through 
the cinder notch. 

*‘ Another purpose of the flux is to remove sulphur from the metal. 
Most of the sulphur enters the furnace in the coke, but there is a 
transfer of sulphur from the coke to the sponge iron. Metal, even 
when it has reached the bosh of the blast furnace, often contains twice 
as much sulphur as is permissible in the pig iron. Proper additions 
of fiux with necessary temperature adjustments reduce the amount to 
specified limits. 

**In some localities, iron ores are associated with sufficient lime 
carbonate to be self-fluxing. Ores are said to be self-fluxing when the 
sum of the calcium and magnesium oxides is approximately equal to 
the sum of the silica and alumina. Such ores occur in the iron district 
of Birmingham, Ala. They smelt very readily, as the constituents are 
intimately mixed. 

‘Some ores are basic in character and require an acid flux, the 
most common of which is silica. 

““When subjected to the heat of the furnace, the limestone in the 
charge is first-converted to CaO (lime) and CO, (carbon dioxide.) . 
The lime reacts with the impurities to form slag. Precalcined lime 
is said to combine more readily with the impurities than the lime 
formed by calcination in the furnace, but the extra cost of precalcina- 
tion probably more than offsets this advantage. Calcination of CaCO, 
in the furnace is more economical than precalcination, because usually 
there is enough available heat in the upper part of the furnace, and 
the heat used for calcination would otherwise be lost as sensible heat 
in the waste gases. 

“‘ Alumina may be regarded either as an acid or a base; it will com- 
bine with silica to form aluminum silicate, thus performing the office 
of a base, or with lime to form calcium aluminate, acting in the ca- 
pacity of an acid. In ordinary blast-furnace practice silica and 
alumina (SiO, and Al,O,) are regarded as acids and the lime and 
magnesia (CaO and MgO) as bases. Feild and Royster* found that, 
in general, the effect of increasing the Al,O, content of slags is to 
increase viscosity and melting temperatures, although under some 
conditions this may not be true. In general, therefore, the presence 


*Fejld, A. L., and Royster, P. H., Slag viscosity tables for blast-furnace work; Bureau of 
Mines, Tech. Paper 187, 1918, 20 pp.; Trans. Am. Inst. Min. Eng., vol. 58, 1918, p. 654. 
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of excessive alumina in either flux or ore not only requires a corre- 
spondingly large amount of calcium or magnesium to neutralize it but 
also demands additional heat units to give the resulting slag the de- 
sired fluidity. On this account the clay content of fluxing stone should 
be kept at a minimum. Recent work by Joseph* indicates, however, 
that furnaces can be operated successfully with high-alumina slags. 


‘Definite data on lime-alumina-silica compounds in the liquid phase 
of slags are not now available. It is generally assumed, however, that 
for efficient sulphur removal an excess of limestone over that required 
to satisfy the demands of the silica and alumina should be added.”’ 


“The majority (p. 9) of blast furnaces employ about 900 pounds 
of flux for each long ton of pig iron produced. The amount of flux 
required varies with the amount and nature of the impurities in the 
ore and in the stone itself. The foreign elements in fluxing stone are 
usually the same as those in the ore—namely, silica and alumina—and 
to remove them the flux is added. It should be emphasized that im- 
purities in the limestone are doubly detrimental. (1) Their presence 
reduces the percentage of lime and magnesia in the stone, and (2) 
they require a certain share of the lime and magnesia to flux them off, 
as the flux must neutralize its own impurities as well as those of the 
ore.”’ 

‘‘Other impurities (p. 11) in the stone are sulphur and phosphorus, 
but usually they are present in amounts so small as to be negligible. 
A sulphur content of less than 0.1 per cent does no harm, and it is 
unusual to find more than this amount in commercial limestone. Hall? 
states that for 110 analyses of Pennsylvania limestones given in State 
College reports of 1899 and 1900 the average sulphur content was only 
0.08 per cent, while in 163 analyses sulphur was ignored because there 
was so small an amount. Phosphorus is usually deleterious only where 
the flux is used in the manufacture of Bessemer iron. For this pur- 
pose the phosphorus content should be as low as possible and should 
not exceed 0.01 per cent. For other grades of iron the phosphorus 
content may reach 0.1 per cent without harmful results, but a content 
‘ as high as this is exceedingly rare.’’ 

“‘The effect (p. 11) of magnesia in fluxing stone is an unsettled 
question. Some blast-furnace men are opposed to its use while others 
use it successfully. Dolomite is widely used as a blast furnace flux in 
England. If it is assumed that all the magnesia united with silica to 
form MgSiO, and all the lime unites with silica to form CaSiO,, it 
would appear that magnesia is the better fluxing agent, for 1 pound of 
MgO will convert 1.51 pounds of SiO, into MgSiO,. It is probably on 
this basis that Forsythe* makes the statement, ‘MgO has a fluxing 
power 1.4 times that of CaO.’ This is not a safe assumption, how- 
ever, for other compounds are also formed, such as disaleium and 
tricalcium silicates, also caletum and magnesium aluminates. Much 
is still to be learned concerning the proportion of such compounds 
formed under varying conditions and the effect on slag viscosity of 
the various possible compounds.”’ 

“There seems (p. 13) to be much difference of opinion as to the 
. iconeph ed sy kas a label slags in the blast furnace: U. S, Bureau of Mines, 

7Hall, R. D., Discussion: Trans, Am. Inst. Min. Hng., vol. 63, p. 927, 1920. 

* Forsythe, R., Blast furnace and the muanvfacture of pig iron: 1922, p. 160. 
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effect of magnesia on the viscosity of slags. In the published results 
of a number of tests covering the smelting of various metals the state- 
ment is made that magnesia tends to make the slag ropy and viscous; 
in fact, it is mentioned so frequently by practical operators that it 
seems to be established as a fact. This conclusion, however, would 
appear to conflict with theory. It is a well-established principle that 
a silicate with more than one base fuses at a temperature lower than a 
one-base silicate.’’ 

“‘As a rule, (p. 14) high-calcium fluxes are preferred, but the dif- 
ference in action between the high-calcium and the dolomitic fluxes is 
so small that usually the choice is governed by other factors, such as 
availability, cost or percentage of impurities. 

“‘TIt has been claimed that in cupola furnaces dolomite is more 
effective than high-calcium stone, only about four-fifths as much dolo- 
mite as high-calcium stone on a tonnage basis being required to do the 
same work.’’ 

‘“Where erushed (p. 14) or granulated slag is used for concrete 
aggregate or road building as a substitute for crushed stone, the 
magnesia content is not generally regarded as important. However, 
in a recent communication from a company producing very large 
quantities of fluxing stone, the statement is made that some blast- 
furnace operators are requesting stone with 7 to 10 per cent of mag- 
nesia because the resulting slag is more desirable for road making. 
The advantage is probably due to the decreased slaking effect in the 
high-magnesia slags. Slag is now used extensively for the manufacture 
of Portland cement. For this the flux must provide a slag having a 
magnesia content within the fairly narrow limits demanded by cement 
specifications. ’’ 

‘“Fluxing stone (p. 16) is used in a great variety of sizes. At some 
furnaces the crusher run is used without screening. Usually the fines 
below % inch are taken out, because they tend to retard the draft and 
because they frequently contain more impurities than the lump stone, 
as sand and clay segregate in the fines. In modern quarry practice, 
and particularly in underground mining, less impurity is mixed with 
the stone than during former years under cruder practice; therefore, 
on the basis of purity, fine materials may not be detrimental. A com- 
mon range in size is 414, inches to 1% inch, although larger sizes are 
often used.’’ 

“The open-hearth process (p. 17) of making steel consists of melt- 
ing pig iron and steel or iron serap and boiling the mixture, generally 
with the addition of some very pure lump iron ore, until the carbon 
is reduced to the desired amount. A flux is added to the charge in the 
furnace mainly for the removal of phosphorus and sulphur. For a 
phosphorus content in pig iron not exceeding 0.25 per cent, additions 
of 6 to 12 per cent of limestone are considered good practice. When 
a pig iron with a higher phosphorus content is used, as much as 17 per 
eent of limestone may be charged. The phosphorus is oxidized to 
phosphoric acid, which unites with the lime to form calcium phosphate. 
The ability of a slag to take up phosphorus depends both on basicity 
and fluidity.’’ 

‘““The maximum (p. 29) permissible limit of sulphur in flux is 0.5 
per cent. The upper limit of phosphorus for Bessemer iron is placed 
at 0.01 per cent and for non-Bessemer iron at 0.1 per cent. In most 
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commercial limestones the sulphur and phosphorus content are so small 
that they may be disregarded. Sulphur is more common than phos- 
phorus, for sulphides such as pyrite and marcasite are frequently 
found in limestone. Due to their yellow color and metallic luster, the 
sulphides are usually easily detected. 

‘“‘The most common impurities and those that demand most con- 
sideration are silica and alumina. For blast-furnace use, no set rules 
are given as to the permissible percentage of these impurities, but for 
average practice it is desirable to keep the total impurity under 5 per 
cent. If a low-silica ore is being smelted a flux with considerably more 
than 5 per cent impurity may be used, provided it is low priced. On 
the other hand, a siliceous ore may demand a flux having less than 5 
per cent impurity. The producer should familiarize himself with the 
demands of individual furnaces within his market area. For basic 
open-hearth flux the silica content should not exceed 1 per cent or the 
alumina content 1.5 per cent.’’ 


CEMENT 


Portland cement. The principal cement of the world is named 
‘‘Portland’’ because of its resemblance after hardening to the Port- 
land limestone of England, a stone extensively quarried and widely 
used. Pennsylvania has been the principal Portland cement produc- 
ing State since the beginning of the industry in this country and in 
recent years probably half of the limestone quarried in the State has 
been used in this way. 

In the manufacture of Portland cement, limestone of various kinds 
is used either alone or admixed with other materials. Argillaceous 
limestone in the Lehigh district of Lehigh, Northampton, and Berks 
counties has approximately the correct chemical composition for the 
manufacture of Poriland cement; elsewhere in Pennsylvania it is nec- 
essary to mix other material with the limestone to obtain the proper 
proportions of the requisite ingredients. The manufacturers attempt 
to secure a uniform composition of about 75 per cent CaCO, 12 to 15 
per cent Si0,, and the balance Al,O, and Fe,0;. There is almost 
always some MgCO, present but this is undesirable and should not 
exceed 5 or 6 per cent. The standard specifications permit a maximum 
of 5 per cent MgO in the finished cement. For this reason dolomite 
and high magnesian limestone are unsuitable for Portland cement 
manufacture but practically all other kinds of limestone, including 
calcareous marls, oyster shells, fossils, ete. can be utilized if mixed 
with proper ingredients to secure the necessary elements. Argillaceous 
limestone is most suitable as it more nearly approaches the proper 
composition. Alkalies and sulphates are objectionable but they are 
rarely present in sufficient quantities to warrant consideration. 

The cement plants in Berks, Lehigh, and Northampton counties are 
located in what is called the Lehigh Cement District and all use Jack- 
sonburg argillaceous limestone. Three plants in New Jersey are also 
included in this district. A few of the companies quarry stone that 
averages higher in CaCO, than required for the mix and at times they 
find it necessary to add a little of the clay stripping. Nearly all, how- 
ever, have stone deficient in lime and are compelled to bring in high 
grade limestone. This comes largely from the Lebanon Valley and 
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contains from 94 to.96 per cent of CaCO, or oceasionally more. The 
cost of this stone and the transportation charges place a heavy burden 
on some companies, especially if a large amount is required. At times 
some companies have bought as much 30 per cent of the stone used. 
The high grade limestone added by most companies seldom exceeds 
20 per cent of the mix and in most cases is much less. Due to variation 
in composition of the argillaceous limestone the amount of purchased 
stone varies from day to day.. 


All the other cement plants of the State make cement by mixing 
high grade limestone and clay, shale, or blast furnace slag. The Port- 
land cement plants in Lawrence, Butler, and Allegheny counties use 
the Vanport limestone. The two plants in Allegheny County use 
furnace slag but the others use shale that is quarried in close proxim- 
ity to the limestone. The single plant in York County uses local 
limestone and clay, and the plant in Montgomery County obtains a 
mix from its quarry in metamorphosed, micaceous limestone. 

The details of the different operations are given in the descriptions 
of the various counties. 

The question is often asked whether there are other regions in the 
State where proper materials might be found for making Portland 
eement. The writer is of the firm opinion that suitable locations for 
satisfactory stone can be found in Laneaster, Franklin, Cumberland, 
Lebanon, and Centre counties, as well as additional sites in the counties 
where cement is now being made. Plants may possibly be established 
in a few other counties. No company should start a plant without 
careful investigation as there are serious geologic problems to be en- 
countered in many sections because of the complicated structures re- 
sulting from the great mountain building movements that have affected 
the entire eastern and central portions of the State. 

Any new plant faces a difficult market situation because the exist- 
ing plants are more than sufficient to supply present as well as future 
demand so far as it can be foreseen at this time. 


Natural cement. Natural cement, also called Rosendale or Roman 
cement, is made by burning an argillaceous limestone at temperatures 
of 1000° to 1100°C. The raw material is of variable composition and 
a larger percentage of magnesium is permissible. The burning seldom 
reaches the clinkering (fusing) stage. Nevertheless important chem- 
ical action takes place and calcium aluminum silicates are formed. 
The burning process is similar to the burning of lime. The resulting 
product is ground fine. It differs from Portland cement in that it sets 
more rapidly but possesses less strength. It is cheaper on account of 
less attention given to the chemical composition of the material and 
less care to the burning. 

Until 1900 the production of natural cement exceeded that of Port- 
land cement, but since that year there has been an enormous increase 
in the production of the latter and a slow but steady decrease in the 
former until now the production of natural and puzzolan cement com- 
bined in the United States is less than one per cent of the entire cement 
production. 

Slag or Puzzolan cement. Puzzolan cement was originally made at 


Pozzuolia near Naples, Italy, by the intimate mixture of volcanic lava 
and slaked lime. It has also been made in other parts of the world. 
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The similarity of basic slags of the blast furnace and lavas suggested 
the use of slag in the same way and at one time the slag cement in- 
dustry gave promise of reaching considerable proportions and of 
successfully competing with Portland cement. This condition has not 
been realized and production has declined in recent years. In some 
cases slag cement wil pass all the necessary tests for Portland cement, 
but usually it possesses less strength and sets more slowly. 

Few processes are involved in the manufacture of puzzolan or slag 
cement as it is merely an intimate mechanical mixture of slaked lime 
and slag, ground fine before, during, or after the mixing of the two 
ingredients. 

Slag or puzzolan cement must not be confused with true Portland 
cement in which biast furnace slag and limestone are mixed in the 
proper proportions chemically and burned in the ordinary way as 
described above. 


OPEN-HEARTH FURNACE LINING 


Bowles states,* ‘‘To avoid rapid corrosion of furnace bottoms by 
slag, basic open-hearth furnaces must be lined with basic material. 
The sides and roof are usually made of silica brick; the bottom is built 
up first with two or three courses of fire brick on the steel shell, then 
two or more courses of magnesite brick, which are stepped up at the 
sides. Sometimes a course of chrome brick is inserted between the fire 
brick and magnesite brick. In some furnaces the fire-brick courses are 
omitted. Occasionally a course of neutral chrome brick is inserted at 
the line where the magnesite-brick base joins the siiica-brick walls. 

_‘*The basic bottom is spread directly on the magnesite brick. Most 
basic bottoms are made of dead-burned grain magnesite, sometimes 
mixed with hot tar. <A binder of 5 to 20 per cent of basic cinder is 
added. The grain magnesite is fused on in successive layers to build 
up the front and back walls well above the slag line. Commonly a wash 
heat of basic slag or roll scale is melted on and allowed to soak into 
the bottom. Formerly the preference was for Austrian magnesite, but 
recently equally successful results are reported by operators using 
California, Washington, and Canadian magnesites. 

‘The difficulty of obtaining magnesite and its high price during the 
war period led many operators to substitute burned dolomite for basic 
bottoms. For this purpose dolomite should contain less than 1 per 
cent of SiO,, less than 1.5 per cent of combined Al,O, and Fe,O, at 
least 35 per cent of MgCO,, and the remainder of CaCO,. Dolomite 
is inferior to grain magnesite in that it can not readily be made as 
dense and vitreous as magnesite, and consequently disintegrates and 
floats. Magnesite must either be imported or shipped from California 
or Washington, hence it is expensive; dolomite is of common oecurrence 
and is cheap. Many furnace operators who were forced to resort to 
dolomite for basic linings have voluntarily continued its use. Some 
operators report satisfactory results for entire linings as well as for 
patching from the use of burned dolomites prepared in special ways 
and sold under various trade names. The general practice, however, 


has been to revert to magnesite, as it became available, for the major 
part of basic bottoms. 


*Bowles, Oliver: Metallurgical Limestone: U. S. Bureau of M ~ 
Mic uaraien ° ines, Bull. 299, pp. 22-28, 
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‘Although burned dolomite is admittedly inferior to grain mag- 
nesite, no basic material is so generally suitable for minor repair work; 
it is readily obtained at low cost, is infusible enough for the purpose, 
and fusible enough to frit together and form a ‘hard, mechanically 
strong bottom, which is not readily acted on by the highly ferruginous 
and caleareous slags. Dolomite, therefore, is very widery used for 
patching. Small pits or holes in the bottom are repaired after each 
heat. It is estimated that 40 to 50 pounds of dolomite per ton of steel 
are needed for repair purposes.”’ 

The dolomitie quarries of Montgomery and Chester counties contain 
satisfactory material and a considerable part of the output goes to 
steel companies for this purpose. The dolomite used in the steel plants 
of the western part of the State comes mainly from Martinsburg, West 
Virginia. 

EXTRACTION OF MAGNESIA 

The extraction of magnesia from dolomite has become a rather im- 
portant industry in this State. 

For this purpose a stone with from 40 to 45 per cent MgCO, is used. 
The siiica must also be low, preferably less than 1 per cent. One 
hundred pounds, in blocks from 8 to 12 inches in diameter (one-man 
size), mixed with 11 pounds of coke, is calcined in a closed kiln. The 
CO, is drawn into a-gas compressor. The burned product is slaked 
and ground in a pebble mill and then mixed with an excess of water. 
Into the mixture, CO,, obtained from the kiln, is forced under pres- 
sure. This causes the magnesium hydroxide to pass into. solution, 
leaving CaCO, mainly with the impurities derived from the stone and 
the coke as a fine precipitate. By filtering in filter presses the mag- 
nesium solution is separated from the precipitate. 

The precipitated CaCO, is suitable for whiting, cement, paint, fer- 
tilizer, ete., but due to the expense of drying, it is in most cases 
discarded. In one piant this residue contains from 92 to 96 per cent 
CaCO,. The solution from the filter presses carrying a little more 
than 2 per cent magnesium bicarbonate [Mg(HCO,),] is boiled in 
closed upright boilers, causing the precipitation of hydrated basic 
carbonate of magnesia. The CO, driven off is drawn back into the 
gas compressors, and the magnesium carbonate and water is conducted 
into a gravity filter. At this stage, there is a division of the product 
depending upon the use to which the material is to be put. It may 
be dried and moulded and put on the market as the hydrated basic 
carbonate of magnesium or magnesium alba for pharmaceutical uses, 
for the rubber trade, as a face powder or as a toilet article. It may 
be calcined to form MgO and sold for pharmaceutical purposes or for 
the rubber and chemical industries. Most of it, however, while still 
containing considerable water, is thoroughly mixed with shredded as- 
bestos in the proportion of 85 per cent magnesium carbonate to 15 
per cent asbestos, and moulded into bricks or forms for covering steam 
pipes, etc. It serves as an excellent heat insulator due to the numerous 
tiny air cavities present between the grains of the magnesium carbon- 
ate. The asbestos fibers are alsc poor heat conductors although their 
principal use is as a binder to iricrease the strength of the forms. 

A flow sheet, prepared by the Magnesia Association of America, 
showing the various chemical changes involved in the process is given 
in the accompanying figure. 
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Fig. 1. Flow chart illustrating manufacture of magnesia. The darkened 
lines show the actual process involved; the lighter lines, by-processes. 


The only dolomites of the State that are definitely suitable for the 
extraction of magnesia are those in Montgomery and Chester counties. 
Several of the dolomite quarries in the vicinity of Port Kennedy, Ply- 
mouth Meeting, Williams and Whitemarsh in Montgomery County, and 
at Cedar Hollow in Chester County have furnished material to the 
magnesia plants at Port Kennedy and Ambler in this State and to a 
plant in Manville, N. J. 


At one time a magnesia extraction plant was operated at Mt. Joy in 
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Lancaster County. For a time the stone was obtained from a quarry 
a few miles south of the town. It is possible that some other dolomites 
suitable for this use may be found in Lancaster and York counties. 


MINERAL WOOL 


In recent years a new product called ‘‘mineral wool’’ has been 
manufactured from siliceous limestones, Up to the present time no 
Pennsylvania limestones have been utilized in its production and, so 
far as known, none from the State have been tested for this purpose. 
The following quotations from a paper presented at the February 1932 
meeting of the American Institute of Mining and Metallurgical En- 
gineers by W. N. Logan, State Geologist of Indiana, presents some 
interesting data. His description of the manufacturing processes must 
be omitted. 

“‘What is mineral wool? This question is frequently asked by those 
unacquainted with its manufacture. The word ‘mineral’ suggests that 
it is of mineral origin; the word ‘wool’ suggests that it is of animal 
origin ; but the only similarities it has to wool are its fibrous character 
and its white fleecyness. Mineral wool is a fiber produced by melting 
rock to a glasslike condition and blowing the glass into white, wool- 
like threads. 

‘A number of the products fabricated from mineral wool are used 
for some form of insulation, but mineral wool is adaptable to many 
other uses. It is used in the manufacture of pipe covering designed 
to withstand the high temperatures produced in steam pipes. In a sim- 
ilar form of insulation it is used to cover boilers and furnaces. It 
is used in the fabrication of upholstery tow for sofas and car seats. 
In acousties it has many uses, such as acoustifibroblock, which is used 
im floors to destroy sound and vibration, and acoustic mat, which is 
used under carpets to destroy sound. In the insulation of houses, 
loose wool and granulated wool are used beneath attic floors and 
between the studding in frame buildings to prevent the escape of heat 
in winter and the entrance of heat in summer. Mineral wool is used 
also in fabrication of linofelt, which is a quiited form of insulation; 
in fibrofelt, which is an insulating board; in the fabrication of lith, 
which is an insulating block; in antifibroblock which is used in insula- 
tion and refrigeration; in fiexfelt; in loose wool; in pressed block; in 
heavy oiled wool; in dark oiled biock; and for many other purposes. 

‘<The materials used in the manufacture of mineral wool are of two 
kinds. The first is a rock which contains silt, clay and silica, with 
smaller amounts of lime and magnesia. The second is a more highly 
caleareous rock which may carry a small amount of magnesia. The 
latter is used as flux to assist in the meiting of the former. The rela- 
tive proportion of the alumina-iron-silica content to the lime-magnesia 
content is normally as fifty to fifty but a considerable range is 
possible.’’ 


‘Hardness. The hardness of mineral wool rock varies from 1 to 3 
in the Moh scale. The softer rock has about the hardness of tale and 
the harder varieties about the hardness of calcite. The presence of 
small amounts of silica will greatly increase the hardness of the rock. 
The larger the amount of clay present, the softer is the rock as a 
rule. 
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‘‘Pexture. Wool rock is normally very fine grained. Coarse par- 
ticles, although not entirely absent, are rarely present in appreciable 
amounts. Silt and clay particies are the predominant ones, although 
in some deposits there occur layers or lenses which contain large crys- 
tals or granules of calcite. 


‘Structure. The structure of the wool rock from the Silurian for- 
mation is laminated. The laminations may not show in freshly exposed 
outerops of the rock but they always develop under conditions of 
weathering. The wool rock from the Mississippian formations is also 
distinctly laminated in some outcrops but in the majority of outerops 
the apparent stratification is due to change in color of the materia:s. 
Joint crevices are present in the wool rock of both the northern and 
the southern areas. Concretions, vugs and siliceous layers are also 
present in the rocks from both areas. 


“Specific Gravity. The specific gravity of wool rock approaches that 
of varieties of clay. The apparent specific gravity of clay varies from 
1.50 to 2.50; the specific gravity of tested samples of wool rock varies 
from 1.75 to 2.25. 


““Composition. Analyses of 20 samples of mineral wool rock exhibit 
an average silica-alumina-iron content of. 31.37 per cent and a lime- 
magnesia content of 31.90 per cent, which. is ciose to a 50:50 ratio. 
Experiments prove, however, that there may be a considerable range 
in the percentage of the essential constituents. Three examples are 
given in Table 1. 


Composition of Typical Samples of Wool Rock 
Sample 1 Sample 2 Sample 3 


Silicay peri cent! Lah e Acts. 9c ect eteees 23.92 28.08 14.04 
Alumina and ferric oxide, per cent .. 8.00 8.64 3.36 
Caleiumy Oxide, ) DEeCeNLs « srairs-eaee 21.48 19.90 42.47 
NIA ONEeSIa. DEY, (CONG mic rnrc nee .. -eee 12.34 12.18 2.46 


“‘Composttion of Mineral Wool. The analyses of 20 samples of min- 
eral wools exhibit a range in silica content from 22.52 to 49.22 per 
cent; of alumina-iron content from 5.39 per cent to 15.38 per cent; of 
lime content from 21.04 to 68.13 per cent; and of magnesia content of 
from 3.96 to 18.77 per cent. Composition of typical samples are given 
in Table 2. It is evident, therefore, that a number of compounds enter 
into the composition of mineral wool and that the percentage of the 
constituent compounds may vary through rather wide limits. 


Composition of Typical Samples of Mineral Wool 
Sample 1 Sample 2 Sample 3 


Silica, DCI CONG, twas. 3 cater ae 36.40 40.81 34.07 
Alumina and ferric oxide, per cent .. 12.16 12.55 11.19 
Calcium oxide, per cent ............ 32.67 28.92 44.08 
Magnesia, per cent .................. 18.77 17.70 10.57 


‘The silica of the raw materials exists as free or uncombined silica 
and as combined silica. As free silica it is in the form of sand and 
silt particles. The combined silica is in chemical union with aluminum 
to form clay and to a lesser extent in combination to form grains of 
mica. Silica in the free state is moderately refractory and not easily 
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fused. It is more easily fused when in a finely divided state, as in 
silt. That silica is an essential and an important constituent of min- 
eral wool has been demonstrated by attempts made to produce the 
product out of rocks-containing too low a percentage of the compound 
and by the analyses of mineral wools in which it is always an important 
component. 

‘‘In the raw materials aluminum is combined with silica to form 
clay and mica. Alumina is present in wool rock in amounts as large 
as 15 per cent, but the normal amount is less than that. Alumina is an 
essential constituent of mineral wool, as is evidenced by the fact that 
attempts to manufacture mineral wool out of rocks which contained 
no alumina have met with failure. Alumina probably has its greatest 
affinity for iron and silica, and while it unites readily with these it is 
possible for it to form combinations with lime and magnesia. 

“Tron is present in wool rock in the form of oxides of iron, hematite 
and limonite, in the form of sulfides, mareasite and: pyrite, and in the 
form of carbonates of iron. 

“‘During the heating of the wool rock in the cupola the water of 
erystallization in the limonite is driven off, the carbon dioxide is ex- 
pelled from the carbonate of iron, and the sulphur of the pyrite and 
marecasite is converted into sulphur dioxide and expelled. The amount 
of iron present in wool rock computed as ferric iron ranges from 2 to 
6 per cent. One of the important functions of iron is to lower the 
fusion point. It is especially effective in lowering the melting point 
of the aluminum silicates, since it readily enters into combination with 
silica and alumina. Calcium carbonate is present in the raw materials 
of mineral wool in amounts ranging’ as high as 45 per cent, but such 
rocks do not produce good mineral wool. In heating wool rock in the 
cupola, the carbon dioxide is expelled and the calcium dioxide or lime 
becomes a part of the ‘melt,’ or slag. In the slag the lime unites with 
silica, iron and perhaps alumina. The chief function of the lime is 
to produce siag at a lower temperature than would be required if no 
lime were present. However, if a large amount of lime is present, 
fusion will be prevented, because lime is refractory in amounts too 
large for proper union with the other constituents. 

‘‘Magnesium carbonate is another constituent of mineral wool rock. 
The amount present is much less than the amount of calcium carbonate. 
The minimum amount is about 10 per cent and the maximum amount 
is about 20 per cent. The amount of magnesia in mineral wool ranges 
from 3 to 12 per cent. Magnesia, like lime, may act as a flux, although 
it is more refractory than lime and requires a higher temperature to 
fuse it. ; 

‘“‘Titanium oxide is generally present in all rocks containing clay. 
It is contained in wool rock in amounts which are usually less than 1 
per cent. It is very refractory, fusing at high temperatures only, but 
it is present in such small amounts in wool rock that it has little 
influence on the manufacture of mineral wool.’’ 

It is thought that the Loyalhanna limestone which is well developed 
in Cambria, Fayette,. Indiana, Somerset and Westmoreland counties 
and discussed in the descriptions of those counties, may be serviceable 
for this use and for that reason the matter is discussed at this length. 
The composition is somewhat different from that of the Indiana 
siliceous limestone which has mainly been used, but it appears that 
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as yet no one knows just what chemical composition will eventually be 
found to produce the best quality of mineral wool most economically. 

It seems that mineral wool will soon have to compete with a similar 
product made as a by-product from blast furnace slag, and at less 
expense if the process of blowing the steam through the liquid slag 
before it cools after being drawn from the furnaces proves to be suc- 
cessful. Slag wool has been produced for some time by melting slag 
with the addition of some limestone for flux. The relative merits of 
mineral wool made from siliceous limestones and slag wool have not 
been determined. 

Eventually it is believed that it will be found that certain chemical 
composition or definite physical characteristics are important and these 
will be attained by mixing different ingredients just as is done in the 
manufacture of Portland cement. It is hoped that it will develop that 
some of the Pennsylvania limestones are suitable for this use. 


LIME 


Everyone is familiar with the use of limestone for the production 
of lime. In its manufacture all kinds of limestone have been used. 
Some of the stones burned are so impure as to scarcely deserve being 
classed with the limestones. Lime has been produced in several thou- 
sand places within the State and ruins of lime kilns are plentifully 
distributed in every limestone district. 

The uses of lime are so numerous that it is inadvisable to even 
attempt a complete enumeration of them and not possible to discuss 
each use. The following pages therefore constitute a summary only. 
Some of the uses have already been discussed under agriculture, glass 
and pottery manufacture, paints, etc., in which lime and raw limestone 
are both used. 


Mortar, plaster, and stucco. At one time practically all the lime 
made was used in the preparation of mortar and plaster and this use 
still accounts for about 28 per cent of the total annual production of 
the country. Ordinary mortar is a mixture of slaked lime, water, and 
sand. Cement, hair, plaster-of-Paris and other materials are frequently 
added. The mortar hardens by the evaporation of the water and the 
slow gradual change of the caleium hydroxide into calcium carbonate 
by combination with carbon dioxide from the air. Both magnesian and 
non-magnesian limes are used, each of which possesses certain advan- 
tages. High calcium lime when mixed with water will make more 
putty and will hold more sand, hence more mortar can be formed from 
it. On the other hand the shrinkage is greater and there is a greater 
tendency to crack. There is also a tendency for masons to overload 
the high calcium lime with sand. Mortar made with high magnesian 
lime is considerably stronger than high calcium mortar and ean be 
spread more evenly, hence is generally preferred by masons. It is 
also whiter. 

The sale of hydrate lime for mortar and plaster is steadily increasing 
as there is a tendency for lime to ‘‘burn’’ when insufficient water is 
added and the mixture is imperfectly stirred. Just what happens 
when the ‘‘burning’’ takes place is not well understood but the 
‘‘burnt’’ lime is practically useless and when used in mortar is apt 
to break away, leaving small pits. 
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In most cases the exact color of mortar is a matter of indifference 
but plastering mixtures must conform to color specifications, usually 
the whiter the more acceptable. Lime is used in stucco and concrete 
to make these mixtures less permeable to water. 


Sand-lime brick. Considerable lime is used in the manufacture of 
sand-lime brick, an industry that has shown remarkable development 
since 1901 when the first plant in this country began operations at 
Michigan City, Indiana. In 1920, seventeen States contributed to the 
total production of 169,761,000 bricks, valued at $2,490,288. Penn- 
sylvania ranked sixth with a production of 10,840,000. 

Sand-lime brick consists of about 85 per cent sand and 15 per cent 
hydrated lime. These two ingredients mixed with sufficient water to 
permit molding are pressed into shape and then cured by subjection 
to steam under pressure of 100 to 150 pounds for 7 to 12 hours. A 
chemical reaction takes place, producing amorphous monocalcium sili- 
eate (CaOSi0,), which binds together the remaining sand particles. 
High calcium lime is better than magnesian lime in that it produces 
brick of greater strength. Complete hydration of the lime is essential 
and this is more readily accomplished with the high calcium variety. 
Alumina, if not more than 24% per cent, is not objectionable and silica 
in the lime is likewise harmless if proper allowance is made for it. 

The brick are white, unless artifically colored, and possess about the 
same hardness and porosity as ordinary clay building brick. They are 
more regular in shape and size than burned brick. 


Silica brick. A similar product to sand-lime brick is silica brick 
used because of their refractory qualities in furnace linings. They are 
made by mixing some form of silica with hydrated lime. The mixture 
is then molded, dried and specially burned. Only high grade limestone 
is used, over 92 per cent CaCO, and not more than 3 per cent MgO. 


Chemical uses of lime. The chemical uses of lime are so extensive 
that it is not possible to enter into a detailed description of even the 
most important. Perhaps no other substance is used in as varied man- 
ner in the chemical industry. Dr. M. E. Holmes* describes the various 
functions of lime as a chemical agent as follows: 

“‘Lime is a dehydrating agent. It will combine with the occluded 
water and the water of constitution of certain chemical substances 
rendering them anhydrous. For this reason, lime finds use in the 
manufacture of alcohol, both ethyl and methyl, and in the petroleum 
refining industry for dehydrating crude petroleum and greases. It, 
therefore, commends itself to the attention of every manufacturer em- 
ploying processes of dehydration. 

‘‘Lime is a coagulating agent. A suspension of lime contains 
charged particles which will “neutralize the charge of colloidal ma- 
terial flocculating it and clarifying the liquid by ‘settling out.’ It is 
due to this specific property of lime that it finds extensive application 
in the sugar industry. It is used for defacating raw sugar juices, a 
process which is accelerated by carbonating and sulphitating the lime 
in suspension. The carbonated lime in settling carries with it floc- 
culated and absorbed colloidal matter producing a clear clarified juice. 

“‘The coagulating capacity of lime finds use for itself in the mining 


*Holmes, M. BH., Lime in the chemical and allied industries, Rock Products, vol. 24, No. 19, 
Ppp. 17-19, Sept. 1921, 
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industry. Ore slimes are made to coagulate and settle rapidly by floc- 
culation with lime. The efficiency of the process is thereby greatly 
increased through reducing the time of operation. The use of lime in 
the artificial ice industry also depends upon the coagulating capacity 
of lime, Water suitable for artificial ice must be clarified and purified 
and the satisfactory process for this is the use of lime in combination 
with other reagents. ; 

‘‘Time also finds use as a flocculating agent in the rubber industry. 
The latex may be flocculated with lime and the clays used in making 
the compounding ingredients are flocewlated with lime to render them 
suitable as a filler. for the rubber. The use of lime in the sorghum in- 
dustry also depends upon its coagulating capacity. The sorghum juice 
is clarified, with lime in preparing it for the boiling operation. The 
coagulating action of lime is also employed in the disposal of sewage 
whereby the sewage is clarified by coagulating the colloidal matter 
with lime in combination with other chemical substances. Similarly 
water supplies may be deodorized and deferridized. Waste waters are 
also coagulated and disposed of with the use of lime. The coagulating 
action of lime is one of its most important properties and its uses by 
virtue of this property are very numerous. 

‘‘Tiime functions as an absorbent for gases. Being a basic substance 
it will readily absorb practically all acid gases. This property of lime 
makes it useful in the electrolytic-alkali industry in which it is used 
to absorb and combine with chlorine in making bleaching powder, 
alkali hypochlorites and chlorates. It is the absorbing capacity of 
lime which makes it useful in the fixation of atmospheric nitrogen, 
where it is used to absorb nitrogen oxides in making nitrie acid. Lime 
also finds use in the paper industry. As a result of its capacity for 
absorbing gases, lime will absorb sulphur dioxide forming bisulphites 
and sulphites which are used for making paper pulp. For the same 
reason lime is used in purifying illuminating gas in which process it 
absorbs sulphur dioxide, hydrogen sulphide and hydroeyanie acid, 
rendering the gas non-corrosive to boilers and mental fixtures. The 
absorption of carbon dioxide by lime is a process employed in the ear- 
bonation of sugar juices and in the manufacture of magnesia insulat- 
ing material and in the manufacture of phenol. In the wood distil- 
lation industry the absorption of acetic acid vapor by lime produces 
acetate of lime. Acetic acid may then be made from the acetate by 
distillation with sulphurie acid. 

“Lime is a causticizing agent. As such it is used in reacting with 
alkali sulphates, carbonates and phosphates forming hydroxides. This 
property of lime makes it useful in the paper industry where it is 
used for making caustic soda for use in the soda and sulphate pulp 
process. Similarly it is used in making the bases for hypochlorites in the 
bleaching industry, and alkali salts in general in the inorganic chemical 
industry. The various hydroxides made by eausticizing with lime can 
be combined with the many acids forming a long array of inorganic 
salts. The causticizing action of lime is employed in the soap in- 
dustry. Soaps are alkali salts of organic acids made from hydroxides 
produced by causticizing with lime. The causticizing action of lime 
is employed in the textile industry also wherein cloth fibers are mercer- 
ized with alkalies produced by the caustic action of lime. 

Lime is a hydrolizing agent. As such it is employed in the manu- 
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facture of hydrolized glue which is used in the prevuleanization treat- 
ment of rubber. By hydrolysis of aluminum nitride the compound is 
decomposed forming ammonia. This is a part of a process that may 
develop into an important means of fixing atmospheric nitrogen. The 
hydrolytic action of lime is also used in treating cellulose for the 
manufacture of material suitable for making a pulp cloth. 

“‘Lime is a saponifying agent. As such it is used in the treatment 
of fats, waxes and greases whereby organic compounds such as glyve- 
erine may be ‘split off’ and the alkaline-earth salts of the fatty acids 
produced. By this process the animal products industries produce 
glycerine, glues, soaps, lubricating greases and paints. Lime cleanses 
wool and unhairs hides. Lime is also used in saponifying oils and in 
making lubricating greases and tar products and for making roofing 
material and waterproofing compositions. Lime is used also to sa- 
ponify organic salts and in making organic hydroxides in the dye and 
organic chemical industry. 

*‘Lime is a solvent. As such it is used in the treatment of hides 
whereby the cementing material is disintegrated and removed. For 
this reason along with others it finds extensive use in the tanning 
industry. Lime will also dissolve casein and as such it is used largely 
in the cold water paint industry. Lime in fused slag will dissolve 
sulphur and phosphorus and thus it finds use in the metallurgical in- 
dustry for purifying steel and other metals. 

‘*Lime is an oxidizing agent. As such it is used in the electrothermic 
industry where it oxidizes carbon thereby reducing itself, forming 
calcium carbide. Similarly lime has been used in a simple laboratory 
way for making metallic calcium. Of much more importance, how- 
ever, is the manufacture of calcium silicide whereby lime functions 
indirectly as an oxidizing agent. 

“Lime ig a reducing agent. As such it is used in the manufacture 
of calcium peroxide by reduction of hydrogen peroxide or other strong 
oxidizing agents. This is one of the newer uses of lime which may have 
important possibilities. 

**Liime is a lubricating agent. As such it is used in the high tem- | 
perature lubrication of dies in the drawing of steel wire. Its fineness 
and refractoriness make it especially suitable for this use. 

*‘Lime is a fluxing agent. As such it is used extensively in the 
basie open hearth process for refining steel, and for the manufacture 
of pottery and porcelain in the ceramic industry. 

“Lime is a catalyzing agent. It functions as such in the peroxida- 
tion of alkalies forming such products as sodium peroxide. It also 
catalyzes the formation of calcium eyanamide in the action of calcium 
earbide on nitrogen. Lime also catalyzes the vuleanization of rubber, 
and the hydrogenation of nitrogen in the Haber process of fixing 
atmospheric nitrogen. In the fusion of chromite with alkalies, lime 
functions as a catalyst in the preparation of alkali dichromates. The 
esterification of glycerine and the manufacture of chlorine jin the 
Weldon chlorine process also involve the catalytic action of lime. 

‘‘Lime is an ionizing medium, whereby it finds application in the 
production of metals by electrolysis of fused metals and in the elec- 
- trical method of sewage disposal. 

‘‘Time is a refractory. Its melting point and sintering point are 
exceeded by only a very few substances. It finds use, therefore, as 
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such in the manufacture of dead burned dolomite, silica brick and the 
like as refractory lining for furnaces and as insulating material for 
steam pipes. \ ; 

‘Lime is a precipitating agent. As such it finds extensive use in 
the preparation of many inorganic and organic salts, in the winning of 
metals from ores and the preparation of rare earth oxides from mona- 
zite sand, in the preparation of absorption media such as iron hy- 
droxide in the purification of water and in the preparation of colloidal 
pigments such as satin white. 

‘‘Lime functions in various capacities in distillation. Lime is used 
in the distillation of coal and oil shale to produce ammonia and ferro- 
eyanides and to enrich and purify the coal gas. In the wood distilla- 
tion industry lime is used in the distillation of pyroligneous acid in 
making aluminum acetate, acetic acid, actone and methyl alcohol. The 
distillation of gas works liquors with lime produces many thousand 
tons of ammonia yearly. 

“‘Tt is futile to attempt to cover in one brief article all of the funce- 
tions of lime as represented by its manifold uses. It would not be 
permissible, however, in any article on this subject to omit the use of 
lime as a base or neutralizing agent. As mentioned above, lime is the 
queen of bases and by virtue of its composition (CaO and Ca(OH,) 
belongs to that class of chemical substances called hydroxides which 
“will neutralize acids. Lime is used for neutralizing resinous acids for 
use in making varnish and enamels in the paint industry, and for use 
in making stabilizing media for liquid fuels. Ores are neutralized 
with lime in ore flotation and in the cyanide process in the mining 
industry. 

‘*Organic acids are neutralized with lime in making lubricants, oil 
cloth and candles. Tar acids are neutralized with lime in making 
roofing material, bituminous paint, sulphonate detergents and lubri- 
cants in the hydrocarbon industry. The citrate industry employs the 
use of lime for neutralizing and recovering citric acid. Arsenic acid 
is neutralized with lime in making calcium arsenate in the insecticide 
industry. The manufacture of many mineral products involves the 
use of an excess of acids which is neutralized with lime. In the dye 
industry excess acids must be neutralized in the manufacture of 
phenol, sulphonated napthalene and anthracene. In the explosive in- 
dustry excess acid is neutralized with lime in the manufacture of 
nitroglycerine. In making saccharified cellulose such as sawdust cattle 
food, excess acid used in hydrating the woody material is neutralized 
with lime. In like manner the acids used in pickling steel are neu- 
tralized with lime and the residual acids in Keenes cement and dried 
leather may be rectified with the use of lime.’’ 

In the accompanying chart, prepared by the National Lime Asso- 
ciation, the chemical uses of lime are classified under the following 
divisions. 

A. Raw materials in the manufacturing industries 


1. High temperature processes 7. Absorption of gases 
2. Saponification 8. High-pressure 

3. Dehydration 9. Distillation 

4. Hydrolysis 10. Precipitation 

5. Causticization 11. Neutralization 

6. Coagulation 12. Solution 


13, Miscellaneous 
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Sanitation 
1. Treatment of water supplies 
2. Treatment of sewage 
3. Miscellaneous sanitary uses 
Purification of materials 
Food for animals and plants 
Catalytic processes 
Utilization of by-products 
General utility 
Medicine 
Miscellaneous 


For most of the chemical uses the demand is for lime of a high 
degree of purity, but this is not true in some instances. In general 
limestone used for the manufacture of chemical lime should not con- 
tain more than 5 per cent of impurities. Similarly there is usually a 
preference for high calcium lime, yet there are some cases where a high 
magnesium lime is more valuable and still others where either. type is 
equally acceptable. Emley* gives the following table in which ‘‘e’’ 
indicates high-calecium lime and ‘‘m’’ magnesian or dolomitic lime. 


RHQ OO 


Chemical Uses of Lime 


Agricultural industry: 

As a soil amendment, c. m. 

As an insecticide, c. m. 

As a fungicide, c. m. 

Bleaching industry: 

Manufacture of bleaching powder, 
“Chloride of lime,” c. 

Bleaching and renovating of rags, 
jute, ramie, and various paper 
stocks, c. m. 

Caustic alkali industry: 

Manufacture of soda, potash, and 

ammonia, c. 
Chemical industries: 

Manufacture of ammonia, c. 

Manufacture of calcium carbide, 
calcium cyanimid, and calcium 
nitrate, c. 

Manufacture of potassium dichro- 
mate and sodium dichromate, c. 

Manufacture of fertilizers, c. m. 

Manufacture of magnesia, m. 

Manufacture of acetate of lime, c. 

Manufacture of wood alcohol, c. 

Manufacture of bone ash, c. m. 

Manufacture of calcium carbides, c. 

Manufacture of calcium-light pen- 
cils, c. 

In refining mercury, c. 

In dehydrating alcohol, c. 

In distillation of wood, c. 

Gas manufacture: 
Purification of coal gas and water 
gas, c. m. 
Glass manufacture: 
Most varieties of glass and glazes, c. 
Milling industry: 
Clarifying grain, c. m. 
Miscellaneous manufactures: 
Rubber, c. m. 


Glue, c. m. 
Pottery and porcelain, c. m. 
Dyeing fabrics, c. m. 
Polishing material, c. m. 
Oil, fat, and soap manufacture: 
Manufacture of soap, c. 
Manufacture of glycerine, c. 
Manufacture of candles, c. 
Renovating fats, greases, 
butter, c. m. 
Removing the acidity of oils and 
petroleum, c. m. 
Lubricating greases, c. m. 
Paint and varnish manufacture: 
Cold-water paint, c. m. 
Refining linseed oil, c. m. 
Manufacture of linoleum, c. m. 
Manufacture of varnish, c. m. 
Paper industry: 
Soda method, c. 
Sulphite method, m. 
For strawboard, c. m. 
As a filler, c. m. 
Preserving industry: 
Preserving eggs, c. 
Sanitation: 
As a disinfectant and deodorizer, c. 
Purification of water for cities, c. 
Purification of sewage, c. 
Smelting industry: 
Reduction of iron ores, c. m. 
Sugar manufacture: 
Beet root, c. 
Molasses, c. 
Tanning industry: 
Tanning cowhides, c. 
anning goat and kid hides, c. m. 
Water softening and purifying, c. 


tallow 


*Hmley, Warren H.: Manufacture and Use of Lime: U. S. Geol. Survey, Mineral Resources, 


1913, Pt. II, pp. 1592-1593, Washington, 1914. 
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Lime sold in the United States in 1929 and 1930 by uses 
i ee Sie Ee 


1929 1980 
Short Short 

Use Tons Value Tons Value 
| ? 
RIC Too a eee ee a oe ee ee ee eee 1,640,827 |$14,303,539 | 1,204,614 |$10,050,270 
ear ee ee 338,329 | 2,387,901 | 843,111 | 2,372,779 
Gane RW Orie tote tee cae ee aa Me eee 75,283 | 544,760 62,912 | 408,429 
Panpenmimilis: eteseeet che aoe a. 2 NS Re eee 411,017 | 3,057,350 378,721 | 2,652,232 
Sugar refineries, ~.-.---2--=-----o<s=2es seoa=- es eane 20,758 249,190 18,905 | 238,788 
MPATITIOTIGA tie no See i eB ee pee a oe 67,046 | 516,207 56,526 | 438 869 
NORAD MT Ey. @kacti ea es eke ee ee | 578,488 | 3,258,992 | 415,692 2,371,222 
Alcohol manufacture and dehydration ---------- 308 | 3,705 2,160 | eine 
Alkali works (ammonia, soda, pctash) --------- | 21,167 | 133,901 | 12,635 | 84,402 
Bleaching powder SS ee ee ee 7,852 59,919 | 6,899 50,154 
Bleavht, Wiad wseeeos. 22k Lele ee eee 18,047 155,384 | 13,775 | 112, A480 
Cslciuim, ‘acetate: --2-2e-+--2 +225 sae sm ae . 21,284 155,783 | 3,105 20,040 
Calcium carbide --- or oe ea er pa r =| 999 | 183,388 | 26,332 162,311 

Coke and gas manufacture (gas purification an | 

plant by-Droduets) <= 2. -.--2- se mene eee | 34,227 240,314 25,215 oe? 
See Mi iuiecue appeal ie a, | ags00 | waeirig| ates | 2117630 

Insecticides (spraying materials) ----------------- | é 228, es i 
Oil and fat ch pas Sh oe ge mae Seen / olen pia ibe pale 

i kalsomine, whitewash, varnish, ete.) ---- Sy ; ; 97 
Betpe inal Nadasleme Mette shacien as Sebite | 4,789 40,501 4,200 34,928 
att @TCHNIN OS) enc 2 sae ee ee ee } 2,184 16,201 3,752 26,568 
Sand-lime and slag brick _-.-._-_2---)==--25-..—-_=_ 42,540 312,427 | 29,506 208,164 
Sanitation (sewage and garbage purification, etc)! 4,437 30,428 | 2,898 17,846 
HOT OIIOK psu taeech eK oe. a. ae ee al aes arene er oa 18,391 | 139,856 | 14,929 105, 986 
MOLD) sake oe 2hs le soe SE ee See Soc 30,575 171,753 32,860 176,894 
IREUIOR «oie cals awed oh ooh kee ae = ee ee mel | 2,851 29,386 | 2,780 | 21,891 
Water) DUriMCaAtiOn — eo oe ae ee ea | 156,117 1,206,603 | 161,805 | 1,201,073 
BVOOG: GiSCGUON s soap rence cee eee one eee i 4,445 34,293 | 2,790 | 22,663 
Undistributed* "See iS Spee, See dak ee | 40,991 367 ,303 | 39,423 | 348 , 0386 
Inspected. ..-. Seeeee IS fe ee eS | 145,811 1,085,509 . 119,622 827,422 


*Lime used in acid neutralization and drying, acetic scid, asphalt and fertilizer filler, 
baking powder, bichromate refining, buffing compounds, calcium phosphate, cellulose, corn 
products, creameries and dairies, cyanide manufacture, disinfectants (chloride of lime, etc.) 
dyes, explosives, filtration, flotation, flour mills, food products, gelatin (edible), magnesia, 
medicine, nitrogen manufacture, oil refining, oxygen purification, retarder, and stock food. 


Preparation of Lime. The method of burning lime has received 
much attention during the last few years. In some outlying districts 
in Pennsylvania the burning is still done in the open by piling up 
alternate layers of wood or bituminous coal and blocks of limestone so 
arranged as to cause a good draft. When the fuel is well ignited, earth 
is thrown over the top. 


The home-made ruck ‘‘pot’’ kiln has had wide use and in many 
sections there is one on almost every farm where the necessary lime 
for farm use was burned. These are now being abandoned, and the 
farmer buys his lime as needed. 


Shaft kilns in which there is an outer casing of steel or stone and 
an inner lining of refractory material are now in general use. Rotary 
kilns similar to those used in Portland cement mills are also used but 
only when hydrated lime is produced because the stone for a rotary 
must be crushed so fine that no lump lime can be made. 


Lime is marketed as ground quicklime, unslaked lump lime, and 
hydrated lime. For some purposes it is optional as to which is used 
but in certain manufactures the requirements demand one particular 
kind. Lump lime is ordinarily shipped in wooden or steel barrels, 
ground quicklime in air-tight iron casks, and hydrated lime in paper 
bags, sacks, or barrels. 


_ Hydrated lime is made at the plant by passing the ground quick- 
lime through patent hydrators, of which two kinds are widely used. 
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“The exact amount of water necessary for complete hydration is added 

and the material constantly stirred during the process to thoroughly 
mix the water and lime. The product is decidedly superior to that 
obtained in the usual process where lump lime is slaked in a box by 
stirring with a hoe. Hydrated lime also undergoes carbonation or 
air-slaking more slowly and can be kept longer and shipped more 
freely. 

A typical flow-sheet of the process of making pulverized limestones, 
quicklime, and hydrated lime, prepared by the National Lime Asso- 
ciation, is reproduced below. Several lime plants in Pennsylvania are 
built in conformity with this scheme. 
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Fig. 3. Flow sheet showing process of making pulverized limestone and lime. 


CHAPTER VII 


GEOLOGIC AND GEOGRAPHIC DISTRIBUTION OF THE LIMESTONES 
OF PENNSYLVANIA 


The limestones of the State were formed during a wide range of geo- 
logic periods from the pre-Cambrian to the Triassic and are distributed 
geographically so that there are only a very few counties in which 
limestones are lacking. In general, the thickest and most valuable lime- 
stones are found in the Lower Paleozoic formations which occur only 
in the southeastern, central and south central portions of the State, 
all lying to the southeast of the Allegheny Front. The uppermost 
Silurian and lower Devonian formations contain important limestones 
largely confined to the region of folded ridges and valleys of the cen- 
tral and southcentral portions. The Carboniferous formations contain 
useful limestones distributed through the west, central and southwest- 
ern part of the State. Approximately the northern third of the State 
is poorly supplied with limestones, especially the entire anthracite 
district, although within this belt there are scores of places where 
limestones have been quarried and utilized locally. 


The accompanying map! of the State shows the distribution of the 
most important limestone belts of the region lying to the southeast of 
the Allegheny Front and containing rocks older than the Carboniferous. 
The distribution of the various groups of the Carboniferous are shown 
for the western part of the State where the limestones occur as indi- 
vidual layers, seldom more than ten feet in thickness, interbedded 
with a far greater amount of shale and sandstone. The individual 
limestones are of local occurrence but fairly abundant in the Alle- 
gheny, Monongahela, Washington and Greene formations. 

In addition to the general State map, individual County maps 
showing the distribution of the principal limestones and most im- 
portant limestone operations are included with the descriptions of the 
limestones of each County in Part II of the report. 


GEOLOGIC TIME SCALE OF PENNSYLVANIA STRATA 
SHOWING OCCURRENCES OF LIMESTONES 


Period- Development 
System Epoch-Series Group of sweetened Uses 
Quaternary Pleistocene Bop No limestones 
Tertiary A few local de- 
posits, probably of 
this age, southeast- No limestones 


ern part of State 


Cretaceous Sparingly represent- 
ed in the southeast- 
ern part of the No limestones 
State 


| | 
—— 


GHOLOGIC TIMH SCALB 


Se 


Period- 


Development 


System Epoch-Series Group of limestones Uses 
Jurassic No deposits of this 
age in State 
2 
Newark Limestone conglom- 
Triassic Brunswick erate sparingly de- 
veloped in Adams, | Ornamental  build- 
. Lockatong Berks, Bucks, Cum- | ing stone, lime 
Stockton ne xh RAGS 
> jan Dunkard Greene 
Washington 
Detailed classifiea- 
tion of Carbonifer- 
i ous on later page. j 
Pennsylvanian rahe chp Monongahela Numerous limestones “ 
interbedded with | A&ricultural lime, 
Conemaugh building lime, flux 
shales, sandstone , 5 
ant iconlabeds cement, crushed 
Allegheny Rimoetoncd tors oe for concrete 
: an uildin 
Pottsville Pottsville ous in western part : 
of State, especial- 
ly in_ southwestern 
—— counties 
Chester Mauch Chunk 
Meremec Loyalhanna 
Mississippian 
PP Waverly Pocono 
* 
Catskill Thin, impure lime- | Agricultural lime 
stone locallv devel- 
oped in Bradford, 
Lycoming, Potter, 
Sullivan, Susqnehan- 
na, Tioga, Wayne 
counties 
Upper Chemung Thin, impure lime- | Agricultural lime, 
stones locally devel- | flux 
oped in Bradford, 
Potter, Susquehanna 
and Tioga counties 
Portage 
No limestones 
Genesee 
Hamilton Thin, impure lime- 
Devonian stones locally devel- | Agricultural lime 
oped in central part 
of State 
Marcellus rer eae Regret Lime and crushed 
Middle ness developed in | Stone 
Carbon, Monroe, 
Perry, Cumberland 
Onondaga and Blair counties. 
(Corniferous) 


ee 
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lopment 
Period- ; Grou Deve Uses 
System Epoch-Series p of limestones 
i a a  Ennnannan ae 
ry 
to 
&| Siliceous limestones | Agricultural lime 
Oriskany | developed in a. few 
2| places in south cen- * 
| tarl part of State 
Lower a 
Devonian Pree hie ty 
6 
Helderberg &| Valuable limestones | Lime (agricultural, 
&| outcropping in Bed- | building chemical), 
%! ford, Blair, Carbon, | flux 
ae ee es a §| Centre, Clinton, Co- 
| lumbia, Franklin, 
&| Huntingdon, Juni- 
&) ata, Lebanon, Ly- 
Zleoming, Mifflin, 
 c| Monroe, Mon- 
Cayuga | tour, | Northumber- 
Oye wie S| land, Perry, Schuyl- 
g kill, Snyder and Un- 
2| ion counties. 
a 
oe a 
¥ Lime (agricultural 
Tonoloway Outcrops with Hel- | puilding, chemical), 
derberg limestone flux, 
Silurian Cayuga 
Salina Impure limestones 
locally developed in | Agricultural 
Bloomsburg Montour County lime. 
Lockport Thin, impure lime- 
Niagara stones in central | Agricultural 
& Clinton part of State lime. 
Tuscarora 
Juniata 
Medina Oswego No limestones 
Cincinnati 3 Limestones from 
Ordovician Mohawk a 8 4,000 to 11,000 feet 
2 3 in thickness exten- 
= g 5 sively developed in 
= Se Adams, Bedford, | Lime (agricul- 
Chazy ae Berks, Blair, Bucks, | tural, building, 
Gh esta Centre, Chester, | Chemical) flux (dolo- 
Canadian Beekmantown Se Clinton, Cumberland, | Mitic and non-dolo- 
us ae Dauphin, Franklin, mitic), cement, 
Ozarkian 8 an Fulton, Huntingdon, | crushed stone for 
& $3 Juniata, Lancaster, | Concrete and road 
: oS Lebanon, Lehigh, metal, building 
2 Lycoming, Miffiin,| Stone, ete. 
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Period Development 
System Epoch-Series Group of limestones Uses 


—_erororor—r— Oe |c—c <j — 


Locally developed in 


Franklin Berks, Bucks, Lime and build- 
limestone Chester, and North- | ing material. 
ampton counties 
Laurentian 
Hartley 
gneiss 
Baltimore 
gneiss 


*This time scale has been arranged to conform with the scale of the Pennsylvania Geological 
Survey, although B. L. Miller prefers the U. S. Geological Survey scale. 


PRE-CAMBRIAN LIMESTONES 


Pre-Cambrian limestones, more or less completely metamorphosed 
to marbles, occur in several localities in Chester, Bucks, Berks, and 
Northampton counties. There has been much discussion concerning 
their stratigraphic position but.as the result of field conferences par- 
ticipated in by a number of geologists who are most familiar with the 
geology of the Piedmont Plateau the following classification has been 
adopted by the Pennsylvania Survey. The quoted descriptions have 
been furnished by F. Bascom. 


Pre-Cambrian formations of southeastern Pennsylvania. 
Glenarm series: 
Peach Bottom slate, Cardiff conglomerate (alternating layers schist, 
slate and conglomerate). 


Peters Creek schist (‘‘chloritic sericitic quartz schists with chlorite 
muscovite schists”). 

Wissahickon group (“thoroughly crystalline quartz-feldspar mica rock; 
gneiss and mica schist. A mica schist facies was formerly known 
as the Octoraro mica schist and regarded as Ordovician in age’). 

Cockeysville marble (‘coarsely crystalline, associated with gneiss and 
penetrated by pegmatites”). 

Setters quartzite (“occasional and limited development of quartzite 
beds; in some places dominantly a mica gneiss”). 

Laurentian: 


Franklin limestone or marble (“coarsely crystalline, white with graph- 
ite and numerous silicate minerals”). 

Baltimore gneiss (“sedimentary, medium to fine grained, banded gneiss 
with igneous intrusives. In some places thoroughly granitized’’). 


The Franklin limestone, or the calcareous phase of the Franklin or 
Grenville formation, is developed in several very small areas in Ches- 
ter, Bucks, Berks, and Northampton counties. 

There are several small areas of Cockeysville marble in the south- 
eastern part of Chester County, where several marble quarries were 
long operated. In recent years there has been little quarrying done 
and the large openings are filled with water. The limestone is develop- 
ed in the vicinity of Doe Run, Avondale, and Landenberg. 
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CAMBRO-ORDOVICIAN LIMESTONES 


Division into formations. The most extensive limestone series of the 
State belongs to the Cambrian, Canadian, and Ordovician systems. 
Until recently the evidence for separating the Cambrian, Canadian, 
and Ordovician rocks in Pennsylvania was lacking, because they are 
almost entirely composed of limestone and in most places in Pennsyl- 
vania fossils are few in these systems. 

The geologists of the First Geological Survey of Pennsylvania put 
all these limestones into a single group called the No. II or Auroral 
series. The members of the Second Geological Survey designated the 
limestones as the No. II series although recognizing that it included 
the Calciferous, Chazy, and Trenton formations of New, York where 
differentiations were more readily made. In 1892 the U. 8. Geological 
Survey adopted the name ‘‘Shenandoah limestone’’ for the series, the 
name that is still used where sufficiently detailed work to permit dif- 
ferentiation has not been done. The geologists of the New Jersey Geo- 
logical Survey have used the term ‘‘Kittatinny’’ to designate the same 
strata. 

In recent years the series has been carefully studied in several 
places and divided into a number of different formations as shown by 
the accompanying diagram. 

As shown in these sections the Cambro-Ordovician limestone series 
varies greatly in thickness in different parts of the State, the recent 
estimates ranging from less than 4,000 to more than 11,000 feet and 
some of the earlier as low as 2,000 feet. The characteristics also 
change from place to place so that the stratigraphic units or forma- 
tions of one section may not be easily recognized in another section. 
However, these limestones are so familiar that a general description 
is more or less applicable to all of them. 


Structural character. The Cambro-Ordovician limestones of Penn- 
sylvania are all within the region of folded strata. They were folded 
at the close of the Ordovician period and again at the ciose of the 
Permo-Carboniferous period. In the Great Valley and other valleys 
lying to the southeast the folding was intense and in many places the 
beds were broken and displaced. In these sections complex folds and 
faults are so numerous that it is not possible to determine the actual 
structure except along streams where there are continuous exposures. 
It is difficult to trace any one bed from outcrop to outerop and con- 
sequently no one has been abie thus far to estimate the thickness of 
these limestones with any fair degree of certainty. The figures of 
thickness given in the table are admittedly mere approximations. 

The Cambro-Ordovician limestones in the central part of the State 
have likewise been folded and faulted but to a considerably less degree. 
Even there strata are found with the individual beds vertical or over- 
turned but the complexity gradually decreases westward to the Alie- 
ae Front and the structural features can more readily be deter- 
mined. 


As would be expected the amount of jointing in the limestones varies. 
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In many places the joints are so numerous and go close together that 
it is impossible to obtain blocks for structural purposes. Almost every- 
where in the State the Cambro-Ordovician limestones are closely 
jointed, yet on the other hand there are numerous localities where 
good building material is obtainable. The beds that have been most 
folded and faulted naturally contain more joints. 


Itthologic character. The Cambro-Ordovician limestones of Penn- 
sylvania exhibit practically all the variations in lithologic features 
that are found in limestones. We find thick massive beds and thin 
shaly beds; limestone conglomerates, limestone breccia, edgewise con- 
glomerates, oolitic and occasionally pisolitic limestones; blue, gray, 
white, buff, and almost black limestones; limestones with so large a 
proportion of sand grains that it is optional whether they be called 
arenaceous limestones or calcareous sandstones, and limestones that 
grade into shales by the large admixture of mud; hard, compact lime- 
stones and porous cavernous ones, and in one place near Annville 
unconsolidated calcareous material that resembles finely pulverized 
limestone; ripple-marked, sun-cracked, and rain-pitted limestones and 
those in which there are no evidences of shallow water deposition; 
and limestones in which chert nodules and siliceous coneretions are 
abundant. 

Of special importance is the variation in the metamorphism or 
marmorization of the Cambro-Ordovician limestones of the State. 
‘ Commonly a certain amount of crystallization is evident but in many 
places the stone has been transformed into excellent marble. In 
general the best marbles of these periods are found in the closely 
folded strata southeast of the Great Valley but locally in other places 
the metamorphism has been sufficient to convert the limestone into 
marble. 


Paleontologic character. Throughout the State the Cambro-Ordo- 
vician limestones are characterized by the paucity of fossils. This is 
particularly true of the limestones of the Great Valley and regions 
lying to the southeast. Fossils are somewhat more plentiful in the 
central and south-central portions of the State but are markedly 
deficient in comparison with beds of similar age in New York and else- 
where. The Ordovician and Canadian members contain more fossils 
than the Cambrian and in certain restricted localities certain layers 
are well-filled with crinoid stems, brachiopods, bryozoa, trilobites, 
mollusea, etc. The general scarcity of fossils together with the com- 
plicated structure has made the stratigraphic study of these limestones 
very difficult. 


Chemical composition. Any generalization concerning the chemical 
composition of the Cambro-Ordovician limestones might be misleading. 
The most common characteristic is their extreme variability in the 
amount of each of the ordinary constituents of limestones. 

The greatest variation is in the amount of magnesium carbonate. 
This ranges from a fraction of 1 per cent to 48 per cent, exceeding 
the quantity present in the theoretical composition of dolomite. The 
lower strata (Cambrian) almost everywhere are highly magnesian 
and the upper (Canadian and Ordovician) beds less so, yet one finds 
- occasional low magnesian limestones in the lower members and also 
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high magnesian beds in the upper strata. Active search has been 
made in these limestones for dolomites for use in open hearth furnaces 
and for low-magnesian beds for cement and chemical uses. The efforts 
expended in both directions have been rewarded. 

Certain members of the Cambro-Ordovician limestone series con- 
tain considerable aluminous material, so that rocks grade between 
limestone and shale. The shaly layers are always high in silica. In 
many places the siliceous and aluminous matter has been meta- 
morphosed to sericite (called damourite by the geologists of the Second 
Geological Survey of Pennsylvania). In Northampton, Lehigh and 
Berks counties, the uppermost member of the Ordovician limestones, 
the Jacksonburg formation, is highly argillaceous and low in mag- 
nesian carbonate. It is the best stone in the State for the manufac- 
ture of Portland cement, for which purpose it has been extensively 
used. This formation is described in detail in a separate chapter on 
Portland cement. 


The amount of silica varies likewise in the Cambro-Ordovician 
limestones. In places occasional beds composed almost entirely of 
silica constitute distinct sandstone layers. Nodules and even more 
or less continuous bands of black flint are present in many places. 
However, most of the silica present is in combination with alumina 
as aluminum silicates. In quarries worked for fluxing materials the 
presence of a highly siliceous bed, interstratified with those of low 
silica content, renders the whole deposit much less desirable. 

Sulphur, phosphorus, manganese, and many other constituents are 
present in these limestones usually in negligible quantity. 


Uses. The limestone industry of the State is largely based on the 
Cambro-Ordovician limestones. Low and even moderately high silica 
limestones, both high and low in their magnesian content, have been 
extensively quarried for fluxes. Nearly all the iron furnaces in the 
eastern half of the State have in the past obtained the major portion 
of their fluxing limestones from these strata but lately increasingly 
larger quantities have been brought in from other regions. In recent 
years careful search has been made in Pennsylvania for low-silica 
dolomites for open hearth use, and has been successful. 


Most of the lime produced in the State is made from Cambro-Ordo- 
vician limestones and for this purpose both low and high magnesian 
materials have been employed. 


These same limestones have furnished most of the crushed lime- 
stone for the highways of the State and considerable has been shipped 
to other States. In almost every case these limestones, except where 
very shaly, will meet the rigid specifications of the State Highway 
Department. Crushed stone for concrete, and ballast and pulverized 


stone for fertilizing and filler purposes have been obtained from these 
limestones. 


Locally these strata ean be utilized for the manufacture of Port- 
land cement but in most places they contain too much magnesium 
carbonate. A narrow band of limestone low in argillaceous matter 
that extends continuously across Northampton County and part of 
Lehigh County and in a few places in Berks County has been ex- 
tensively quarried for cement manufacture and some ‘unusually pure 
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‘limestone in the Lebanon district has supplied the high grade stone 
required by some of the cement companies of the State. 

The Cambro-Ordovician limestones have furnished much less struc- 
tural material than one might expect from their accessibility. Com- 
paratively few quarries have been opened primarily for building stone. 
The principal reason for this is the close spacing of joints and the 
irregularity in thickness of the beds. Years ago some highly desirable 
marble was quarried in the Chester Valley and it is probable that 
other regions where the metamorphism has been severe might yield 
marble of good grade. ' 

In Chester and Montgomery counties there are several quarries in 
strata of this age where low-silica dolomites have been obtained for 
the extraction of magnesium carbonate. ; 
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In the physiographic province known as the ‘‘ Appalachian Valley’’ 
that extends across central Pennsylvania in a broad sweeping curve 
from New Jersey to Maryland, among the persistent rock strata are 
those grouped under the name of ‘‘Formation No. VI’’ or the ‘‘ Lower 
Helderberg limestones’”’ by the earlier Geological Surveys. Although 
not a unit, as can be seen by the correlation table that follows, the 
series is largely responsible for the numerous narrow steep-sided 
valleys that are such a prominent feature in the central part of the 
State. Underlain and overlain by argillaceous and siliceous strata, 
these caleareous beds are valley formers because of their soluble 
character in contrast to the less soluble shales and sandstones. 

The Helderberg limestones occur where the strata have been thrown 
into great longitudinal folds which subsequently have been worn down 
by erosion. This brings the limestones to the surface as outcropping 
beds in numerous places. The map showing the surface distribution 
of the limestones exhibits their repetition and their weaving back and 
forth throughout the area. This feature is especially prominent in 
the south central part of the State. 

The Helderberg limestones outcrop in the following counties: Mon- 
roe, Carbon, Schuylkill, Lebanon, Perry, Juniata, Mifflin, Snyder, 
Union, Northumberland, Montour, Columbia, Lycoming, Clinton, 
Centre, Huntingdon, Blair, Bedford, and Fulton. 

The classification and correlation of the Helderberg limestones has 
long been a subject of dispute which even yet is not ended. One of 
the most recent studies on the subject based primarily on the paleon- 
tological characteristics, which undoubtedly are of the greatest value, 
is by John B. Reeside, Jr.* He collected specimens and carefully 
studied several sections in Central Pennsylvania. His conclusions are 
accepted by the writer and various portions of his report will be 
quoted in the following pages. Notwithstanding the acceptance, in the 
economie descriptions the Tonoloway is considered as a part of the 
Helderberg series. The following table is adopted from this report: 


*Reeside, J. B. Jr., The Helderberg limestone of central Pennsylvania: U. 8. Geol. Survey 
Prof, Paper 108, pp. 185-225, 1913. 
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As the field investigations to secure data for this report did not per- 
mit sufficiently detailed study to establish the divisions of the series 
through the State, the lithologie descriptions of the various formations 
given by Reeside are quoted* 


TONOLOWAY LIMESTONE 


*“The type exposures (pp. 187-188) of the Tonoloway limestone are 
in the lower slopes of Tonoloway Ridge, and the type locality is just 
west of Rock Ford, W. Va., where Great Cacapon River cuts through 
the ridge. Typically it is composed of finely laminated light-gray 
limestone and caleareous shale and is generally more shaly toward the 
top. 

““The Tonoloway formation in central Pennsylvania has, at all the 
exposures studied except Tyrone, the same characteristic lithology, 
consisting of platy, in places laminated fine-grained gray limestones 
and caleareous shales. The uppermost beds in the Susquehanna region 
are heavy, pure, and very dark. At Tyrone the strata referred to the 
Tonoloway are relatively light cream-colored to buff limestones, in 
places platy and in places containing shale. These beds probably rep- 
resent a special facies very much like the Wills Creek shale of Mary- 
land. Indeed, if there were sufficient evidence of an unconformity 
and hiatus at the top, the lithology of these beds would suggest their 
correlation with the Wills Creek. The Tonoloway at Tyrone also con- 
tains a bed of material that seems to be siliceous odlite. 

“The Tonoloway is not fully exposed at any of the localities studied. 
The maximum thickness observed is 325 feet. 

“The Tonoloway and Keyser succession has been considered by 
most observers as uninterrupted, but Ulrich believes the two lime- 
stones to be separated by a marked break. The change from the platy 
fissile gray limestone of the Tonoloway to the much thicker-bedded 
nodular bluish limestone of the Keyser, in some places very dark in 
color, is usually sharp. Even where the uppermost Tonoloway is 
massive, the nodular structure of the Keyser permits a separation.’’ 


HELDERBERG LIMESTONE 


General character. ‘‘The Helderberg formation (p. 188) is a series 
of caleareous deposits of varied character. It includes some shale but 
is chiefly limestone. In lithology individual beds may represent any 
stage in the gradation between a coarse agglomeration of fossil frag- 
ments and a dense, very fine-grained suberystalline rock, or between a 
somewhat caleareous shale and a laminated impure limestone. Some 
parts of the formation have in all exposures much bedded chert, and 
locally chert is present as nodules in other parts of the formation. In 
very minor quantity arenaceous limestone and even caleareous sand- 
stone are present. 

‘“‘Wour members are recognized in the Helderberg limestone—the 
Keyser limestone at the base, and above it, in order, the Coeymans 
limestone, the New Scotland limestone, and the Becraft limestone.”’ 


Keyser limestone member. ‘‘The Keyser limestone forms 
the larger part of the Helderberg of central Pennsylvania. It 


*Reeside, J. B. Jr., The Helderberg limestone of central Pennsylvania: U. S. Geol. Survey 
Prof, Paper 108, pp. 185-225, 1918. 
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is divisible into two major lithologic units—a lower limestone series 
with many nodular layers and an upper series of relatively shaly 
limestone, which contains very few nodular beds. At Tyrone no 
nodular limestone whatever was recognized, but everywhere else it is 
a prominent feature. At Mapleton and near Lewistown a thick bed 
of very pure massive crinoidal limestone lies near the base of the 
member. Here and there the Keyser contains chert and in many 
places Stromatopora-bearing beds. 

‘‘he thickness is variable in the area studied, ranging from 88 feet 
in one of the Tyrone sections to 202 feet at Selinsgrove Junction.’’ 


Coeymans limestone member. ‘‘The Coeymans member is 
variable in its lithology. In the west it is locally arenaceous at the 
base and consists of coarse crinoidal limestone in the upper part. 
Farther east this sandy character extends through the whole of the 
member and becomes so pronounced at Grovania that the Coeymans is 
a sandstone. Usually chert is present. 

‘‘The thickness of the Coeymans in the sections studied varies from 
3 to 10 feet, though it is possible that the minimum thickness should 
be increased by including, some of the overlying limestone.”’ 

“‘The Coeymans-Keyser boundary is everywhere strikingly clean 
cut. The uppermost beds of the Keyser are platy, banded impure. 
limestones. The base of the Coeymans is coarse, commonly arena- 
ceous limestone or sandstone. The faunal change is likewise sharp.”’ 


New Scotland limestone member. ‘‘The New Scotland member 
usually has a thin bed of limestone at its base, above which lie shales, 
pe bodsen. in many places with impure limestone and with white 
chert. 

‘In the vicinity of. Dalmatia the basal limestone is very thin or 
lacking. It was likewise not observed in Perry County. At Tyrone 
it is 12 feet thick; at Lewistown, 6 feet; at Selinsgrove Junction, 12 
feet; at Grovania it seems to be about 13 feet thick and contains much 
shale. The limestone is arenaceous at Selinsgrove Junction, but in 
a other places it is simply a coarse-grained bluish-gray fossiliferous 
rock. 

“‘The shale is ashy gray, fissile or splintery, and’ fine grained and 
contains more or less impure limestone in thin layers. It weathers 
yellow and is not usually very fossiliferous. The only measurement 
of the thickness, made at Selinsgrove Junction, gives a total of 44 feet. 
Some uncertainty as to the position of the upper boundary renders 
the accuracy of this figure only approximate.’’ 

‘‘The New Scotland-Coeymans boundary is not well defined litho- 
Jogically.’’ 


Becraft limestone member. ‘‘No lithologie or faunal evidence of 
the presence of the Becraft member of the Helderberg was obtained at 
any locality studied.”’ 


Uses. The Helderberg (including Tonoloway) limestones have been 
quarried in hundreds of places throughout the counties where they 
outcrop. The main use has been for the manufacture of agricultural 
lime, building lime, for flux, and for road metal and concrete. In a 
few places high grade chemical lime has been made. 

Many of the descriptions by counties that follow are by Dr. Lloyd 
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W. Fisher who did the major portion of the field work in the Helder- 
berg areas. 


ONONDAGA LIMESTONE 


This member has been described fully by Kindle*, from whose re- 
port the following notes have been compiled. ‘‘Near the mouth of 
Flat Brook Creek (New Jersey) the Onondaga limestone crosses to 
the Pennsylvania side (Monroe County) of Delaware River.’’ Until 
Kindle’s studies were made, the member was not recognized west of 
Stroudsburg, but is now known from several localities across the 
State and into Maryland, although it is not always the typical, cherty 
limestone of Monroe County and the Hudson Valley. In the western 
localities where the Onondaga has been recognized it is chiefly shale. 


CHEMUNG LIMESTONE 


Not only the Upper Devonian, but also the upper part of the 
Middle Devonian members carry occasional, thin limestones worked 
locally and consisting chiefly of masses of broken shells. They are of 
almost no consequence. Therefore, further mention of them is con- 
fined to discussions of the limestones by counties. These Upper De- 
vonian deposits are chiefly confined to the eastern half of the northern 
tier counties. 


CARBONIFEROUS LIMESTONES 


Geographic and stratigraphic position. The Carboniferous rocks 
appear at the surface over more than one-half of the State. They are 
the only, or practically the only, outcropping rocks in Allegheny, Arm- 
strong, Butler, Cambria, Clarion, Clearfield, Fayette, Greene, Indiana, 
Jefferson, Lawrence, Mercer, Venango, Washington and Westmoreland 
counties and are well developed in the following additional 30 coun- 
ties: Blair, Bradford, Cameron, Carbon, Centre, Clinton, Columbia, 
Crawford, Dauphin, Elk, Erie, Forest, Fulton, Huntingdon, Luzerne, 
Lycoming, McKean, Monroe, Northumberland, Perry, Pike, Potter, 
Schuylkill, Somerset, Sullivan, Susquehanna, Tioga, Warren, Wayne, 
and Wyoming. 

The Carboniferous System is subdivided into periods and formations 
as follows: 

Permian 
Dunkard series (Upper Barren Measures) 
Greene group 
Washington group 
Pennsylvanian 
Pittsburgh series 
Monongahela group (Upper Productive Measures) 
Conemaugh group (Lower Barren Measures) 
Allegheny group (Lower Productive Measures) 
Pottsville series (Conglomerate) 
Mississippian 
Chester series—Mauch Chunk 
Meremec series 
Loyalhanna limestone 
Waverly series 
Pocono subseries 


With the exception of the anthracite regions, where all of the 


*Kindle, E. M., The Onondaga fauna of the Alleghany region; U. S. Geol. Survey, Bull. 
508, pp. 23-34, 1912. 
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“strata above the Pottsville conglomerate are grouped under the name 
‘Coal Measures,’’ the above classification is followed throughout the 
State, although the thinning and changing character of the Pocono, 
Mauch Chunk, and Pottsville, proceeding westward from the anthra- 
cite regions, renders exact correlations somewhat uncertain In some 
laces. 

7 In addition, each of the formations has been subdivided into members 
that have been given more or less local names. The common practice 
is to name certain beds that either are of economic importance or are 
fairly persistent and uniform so that they serve as good horizon mark- 
ers. Thus almost every coal or limestone bed has received) a specific 
name. Many of the limestones that are of little or no commercial 
value are useful in correlation as they are apt td be more persistent 
than the coals, sandstones, or shales and various coals are identified 
by their position with reference to particular limestones. In the county 
descriptions that follow, many limestones are mentioned even though 
they are insignificant. 

Limestones have been quarried from each of the formations or groups 
listed although they may be thin, non-persistent, and of inferior qual- 
ity. The best and most abundant limestones are developed in the 
Allegheny, Monongahela, and Washington groups. The Vanport lime- 
stone of the Allegheny is the most valuable limestone of the Carbonif- 
erous strata of the State. 


Character and use. The Carboniferous limestones of Pennsylvania 
represent both marine and fresh-water deposition. In some cases it 
is-somewhat uncertain whether they are marine or fresh water de- 
posits. The marine limestones contain many fossils, as a general rule, 
whereas the fresh-water beds are deficient in organic remains although 
careful search may reveal the presence of occasional minute shells. 

The fresh-water limestones resemble each other much more than the 
marine ones. They are almost invariably bluish-gray to a dove-colored 
gray or slightly yellow and weather to a chalky white. They are com- 
pact and have a tendency to break with a prominent conchoidal frac- 
ture. They are so soft that they rarely fulfill the rigid specifications 
for road metal, and in addition are, in the main, highly argillaceous. 
They are generally low in magnesium carbonate. They are also ex- 
tremely variable, frequently undergoing extreme changes in thickness, 
physical characteristics, and chemical composition within a few miles. 


In contrast, the marine limestones of the Carboniferous present 
more variations in their physical and chemical composition but indi- 
vidual beds maintain their diagnostic features over much wider areas. 
The Vanport, Ames, and Greenbrier, all of marine origin, can be rec- 
ognized by their physical characteristics alone over wide areas. 

The Carboniferous limestones of the State have been most widely 
used for agricultural lime, most of which, has been made in smal] kilns 
for local use. Much lime has also been made by heap roasting. For- 
merly fluxing limestone was obtained in many places but at present 
only stone of good quality is desired for blast furnace use and the 
Vanport limestone of the Allegheny group is the only satisfactory one. 
The same limestone is the only one that is being utilized; for the manu- 
facture of Portland cement although it is possible that some others 
might be of some value for this purpose. A similar statement might 

be made concerning the uses of the Carboniferous limestones for road 
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metal, chemical lime, and for construction purposes. Locally, how- 
ever, poor grade stone has been used in preference to stone of better 
quality that would, have to be shipped in. 

Unlike the older limestones of the State, the Carboniferous lime- 
stones are almost exclusively confined ta regions where the folding 
action has been slight. They therefore are flat-lying or have gentle 
dips. Most of them outcrop along the sides of the steep-sided valleys 
that so largely prevail in the western part of the State. This facili- 
tates the opening of small hillside quarries at the outcrop but presents 
great difficulty in the development of large quarrying operations un- 
Tess the stratum sought caps the hill or lies so near the top that the 
overburden of shale and sandstone is thin. Where the limestone is 
sufficiently valuable to justify underground mining it is an easy matter 
to follow in the hill from the outcrop. The valuable Vanport lime- 
stone is being mined in several places and in at least one locality the 
upper Freeport has also been mined. 

The Carboniferous limestones of the State are most numerous in 
the southwestern portion and become less abundant and, in general, 
of less economic importance northward and northeastward. For ex- 
ample, the Carboniferous limestones of the two northern tiers of coun- 
ties as well as those of the entire anthracite region are negligible while 
about a dozen of the counties in the southwestern portion of the State 
contain fairly abundant limestone. 


SUMMARY OF PRINCIPAL CARBONIFEROUS LIMESTONES 
OF PENNSYLVANIA 


Permian System. 


Greene group: 
Windy Gap limestone. 
Greene Co. 8 to 10 feet. Lime. 
Nineveh limestone. 
Greene Co. 5 to 10 feet. Lime. 
Washington Co. Lenses containing some massive beds. Road metal. 
Claysville limestone. 
Washington Co. 6 to 8 feet. Lime, road metal. 
Prosperity limestone. 
Washington Co. 10 to 12 feet. Lime. 
Donley limestone. 
Washington Co. 6 feet. Road metal. 


Washington group: 


Upper Washington limestone. 
Fayette Co. Thin, unimportant. 
Greene Co. 4 to 15 feet. Road metal, lime. 
Washington Co. 4 to 36 feet. Road metal, lime. 
Jollytown limestone. 
Greene Co. 5 feet. Of little value. 
Washington Co. Thin, unimportant. 
Middle Washington limestone. 
Greene Co. ; 
Washington Co. 10 to 30 feet. Road metal, lime. 
Blacksville limestone. 
Greene Co. 3 feet, not important. 
Washington Co. 3 to 5 feet, unimportant. 
Lower Washington limestone. 
Fayette Co. Thin, unimportant. 
Greene Co. 4 feet, of little value. 
Washington Co. 30 feet. Road metal, lime. 
Colvin Run limestone. 
Allegheny Co. Locally develoned, thin, unimportant. 
Greene Co. 3 feet, of little value. 
Washington Co. Thin, unimportant. 
Westmoreland Co. Thin, unimportant. 
Mount Morris limestone. 
Allegheny Co. Thin, unimportant. 
Greene Co. 1 to 2 feet, non-persistent, of little value. 
Washington Co. Thin, unimportant. 
Westmoreland Co. Thin, unimportant. 
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Pennsylvanian System. 


Monongahela group: 


Waynesburg limestone. 
Allegheny Co. 1% feet, unimportant. 
Fayette Co. 8 to 35 feet. Lime. 
Greene Co. 10 feet. Lime. 
Washington Co. 4 to 20 feet. Locally important. 
Westmoreland Co. 8 to 35 feet. Lime. 
Uniontown limestone. 
Allegheny Co. Variable. Lime. 
Fayette Co. 10 feet. Flux, lime, road metal. 
Butler Co. 0-22 feet. Flux, lime, road metal. 
Washington Co. 30 to 50 feet. Lime, flux, road metal. 
Westmoreland Co. 10 feet. Flux, lime, road metal. 
Benwood (Great) limestone. 
Bulger (Upper Benwood) limestone. 
Dinsmore (Lower Benwood) limestone. 
Allegheny Co. 150 feet, valuable. Lime, road metal. 
Armstrong Co. 25 feet. Lime. 
Fayette Co. 85 feet. Lime, road metal. : eye : 
Greene Co. 150 feet thick (maximum), variable composition. Lime. 
Indiana Co. 25 feet. Lime. — 
Washington Co. Variable. Lime. 
Westmoreland Co. 85 feet. Lime, road metal. 
Fishpot (Sewickley) limestone. 
Allegheny Co. Thin, impure, unimportant. 
Fayette Co. 0 to 35 feet. Lime, flux. _ 
Somerset Co. Limited distribution, unimportant. 
Washington Co. Discontinuous, thin, unimportant. 
Westmoreland Co. 0 to 35 feet. Lime, flux. 
Redstone limestone. 
Allegheny Co. Thin, impure, unimportant. 
Fayette Co. 10 to 20 feet. Lime, fiux. 
Somerset Co. Thin, unimportant. ’ 4 
Washington Co. Thin lenses of limestones and shales, impure. Lime. 
Westmoreland Co. 10 to 20 feet. Lime, flux. 


Conemaugh group: 


Undifferentiated limestones (Jefferson Co.) 
Upper Pittsburgh limestone. 

Allegheny Co. Variable. Lime. 

Beaver Co. Variable. Lime. 
Pittsburgh limestone. 

Armstrong Co. 5 feet. Lime. 

Cambria Co. Thin, unimportant. 

Indiana Co. Thin, unimportant. 

Westmoreland Co. Thin, unimportant. 
Lower Pittsburgh limestone. 

Allegheny Co. Variable. Some good for lime. 

Beaver Co. Variable. Some good for lime. 

Somerset Co. Thin, unimportant. 

Washington Co. Thin, of little value. 
Little Clarksburg limestone. 

Washington Co. Thin, of little value. 
Clarksburg limestone. 

Allegheny Co. Thin, unimportant. 

Beaver Co. Thin, unimportant. 

Somerset Co. Discontinuous. Lime. 

Westmoreland Co. Thin, unimportant. 
Barton limestone. 

Allegheny Co. Thin, unimportant. 

Beaver Co. Thin, unimportant. 

Cambria Co. Thin, unimportant. 

Indiana Co. Thin. Lime. 

Somerset Co. 3 to 11 feet. Promising. 

Westmoreland Co. Thin, unimportant. 
Berlin limestone. 

Somerset Co. Lack of information. 
Coleman limestone. 

Somerset Co. Lack of information. 
Philson limestone. 

Somerset Co. Thin, unimportant. 
Ames limestone. 

Allegheny Co. 6 to 30 inches. Impure. Lime. 

Armstrong Co. 2 to 3 feet. Impure, unimportant. 

Beaver Co. 6 to 30 inches. Impure. Lime. 

Butler Co. Thin, unimportant. 

Cambria Co. 4 feet. Impure. 

Fayette Co. 4 feet. Unimportant. 

Indiana Co. 4 feet. Impure. 

Washington Co. 2 to 8 feet. Unimportant. 

Westmoreland Co. 4 feet. Unimportant. 
Pine Creek (Upper Cambridge) limestone. 

Allegheny Co. Thin, unimportant. 

Beaver Co. Thin, unimportant. 

Butler Co. Thin, unimportant. 

Westmoreland Co. Thin, unimportant. 
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Conemaugh group—Continued. 


Brush Creek (Lower Cambridge) limestone. 
Allegheny Co. Thin, unimportant. 
Armstrong Co. Thin, unimportant. 
Beaver Co. Thin, unimportant. 

Butler Co. Thin, unimportant. 
Westmoreland Co. Thin, unimportant. 


Allegheny group: 


Upper Freeport limestone. 

Armstrong Co. Variable thickness, 5 to 18 feet. Lime. 

Beaver Co. 2 to 7 feet. Lime. 

Butler Co. 2 to 5 feet. Impure. 

Cambria Co. 0 to 10 feet. Lime. 

Center Co. Thin, of little value. 

Clarion Co. Variable thickness. Lime. 

Clearfield Co. 3 to 15 feet. Lime. 

Elk Co. 2 feet. Lime. 

Fayette Co. 3 to 18 feet. Lime. 

Indiana Co. 0 to 10 feet. Lime. 

Jefferson Co. 3 to 15 feet. Lime. 

Lawrence Co. 2 feet. Unimportant. 

Somerset Co. Variable thickness. Unimportant. 

Westmoreland Co. 3 to 18 feet. Lime. 
Lower Freeport (Butler) limestone. 

Armstrong Co. Thin, of little value. 

Beaver Co. 3 to 9 feet. Lime. 

Butler Co. 3 feet. Unimportant. 

Cambria Co. 4 feet. Lime. 

Centre Co. 3 feet. Unimportant. 

Clarion Co. Thin, unimportant. 

Clearfield Co. 2 to 8 feet. Lime. 

Elk Co. 4 feet. Lime. 

Fayette Co. 2 to 4 feet. Unimportant. 

Indiana Co. 4 feet. Lime. 

Jefferson Co. 2 feet. Lime. 

Somerset Co. Thin, unimportant. - 

Westmoreland Co. 2 to 4 feet. Unimportant. 
Johnstown limestone. 

Cambria Co. 6 feet. Lime, cement. 

Centre Co. Thin, unimportant. 

Clearfield Co. 2% feet. Lime. 

Elk Co. 2 to 6 feet. Of little value. 

Fayette Co. 8 feet. Not continuous. Lime. 

Indiana Co. 5 feet. Lime. 

Jefferson Co. 2% feet. Lime. 

Somerset Co. 2 to 8 feet. Lime. 


Armstrong Co. 20 feet. Lime, flux, road metal. 

Beaver Co. 5 to 19 feet. Flux, lime, road metal. Important. 

Butler Co. 0-22 feet. Flux, lime, road metal. Very important. 

Centre Co. Thin, unimportant. 

Clarion Co. 10 to 20 feet. Lime, flux, road metal. 

Elk Co. 6 to 10 feet. Lime. 

Indiana Co. 4+ feet. Lime. 

Jefferson Co. 0 to 6 feet. Lime. 

Lawrence Co. 0-23 feet. Flux, lime, road metal. Very important. 

McKean Co. 6 to 8 feet. Lime. 

Mercer Co. 8+ feet. Fairly important. 

Venango Co. 0-20 feet. Flux, lime, road metal. Important. 
Benezette limestone. 

Elk Co. 1 foot. Of no value. 


Pottsville series. 


Upper Mercer (Mahoning, Upper Wurtemburg) limestone. 
Butler Co. Thin, unimportant. ’ 
Lawrence Co. 2 to 4 feet. 

Mercer Co. 2 feet. Flux. 

Mercer (Lower Mercer) (Lower Wurtemburg) limestone. 
Armstrong Co. 6 to 10 feet. Impure. Of little value. 
Beaver Co. 8 to 12 inches. Unimportant. 

Butler Co. Thin, unimportant. 
Lawrence Co. 2% feet. Lime. 
Mercer Co. 2 to 4 feet. Lime, flux. 


Mauch Chunk series. 

Greenbrier limestone. Hs 
Fayette Co. 3 to 40 feet. Road metal, lime. 
Fulton Co. Shales and limestone. Lime. 
Somerset Co. Important. Lime. 


Westmoreland Co. 3 to 40 feet. Road metal, lime. 
Meremec series 


Loyalhanna limestone. 
Blair Co. 40 feet. Road metal. 
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Meremec series—Continued. 


Cambria Co. 45 feet. Paving blocks. 

Fayette Co. 60 feet. Ballast, paving blocks. 
Indiana Co. 45 feet. Paving blocks. 

Somerset Co. 0-20 feet. Lime, road metal. 
Westmoreland Co. 60 feet. Ballast, paving blocks. 


Pocono series. 


Upper Meadville limestone. 
Crawford Co. 1 foot. Of little value. 
Lower Meadville (Marion Creek) limestone. 
Crawford Co. 2 feet. Lime. 
McKean Co. 5 feet. Impure, unimportant. 
Cassewago limestone. 
Crawford Co. 1 to 2 feet. Lime. 
Erie Co. 1 to 2 feet. Lime. 
Undifferentiated limestones. 
Clinton Co. Thin. Of little value. 
Luzerne Co. 12 to 15 inches. Lime. 
Potter Co. Thin. Of little value. 
Sullivan Co. 12 feet. Impure. Lime. 


TRIASSIC LIMESTONES 


The Triassic strata of Pennsylvania in the form of a curved band 
about 10 to 40 miles wide extending across the State from New Jersey 
to Maryland in Northampton, Lehigh, Bucks, Berks, Lebanon, Dauphin, 
Lancaster, York and Adams counties consist mainly of shales and 
sandstones. Some thin impure fine-grained interbedded limestones 
are developed locally but are of no particular value. Of considerable 
value are some unique limestone conglomerates or limestone breccias 
that have been noted in a number of localities, especially at or near 
the northwestern boundary and near the base of the Brunswick forma- 
tion. This type of rock is variable in character and distribution and 
grades into a quartz conglomerate or into a sandstone. In certain 
places it has been possible to map a Brunswick conglomerate and even 
to differentiate cartographically the siliceous and the calcareous 
phases. Elsewhere the conglomerate is local, occurring as thin lenses 
and containing pebbles of shale, sandstone, and limestone in a mud 
cement. Near the surface the limestone fragments may have been 
removed by solution leaving open cavities. Some of the conglomerate 
lenses are several hundred feet thick. 

Potomac marble. The conglomerates in which all or nearly all the 
pebbles are limestones are very striking and from their occurrence 
along the Potomac River a short distance east of Harpers Ferry have 
received the name Potomac marble. Along the Potomac River the 
limestone pebbles are set in a matrix of red sandy shale. 

In Pennsylvania the Potomac marble has been observed in a number 
of places but in few places does it have the brilliant color contrasts 
exhibited at the type locality. More commonly both the fragments 
and the matrix are dull gray or greenish gray. Some typical ex- 
posures of the rocks can be seen near Springtown, Bucks County; 
near Center Valley, Lehigh County; along Schuylkill River a few 
miles below Reading, Berks County; northeast of Bainbridge, Lan- 
caster County; along Yellow Breeches Creek, 2 miles north of Lisburn 
along Susquehanna River near Marsh Run, near Dillsburg, York Coun- 
ty, and near Orrtanna and Fairfield, Adams County. 

_ On the whole the Potomac marble does not possess much value as it 
is apt to be too impure to be used for flux or lime, and the fragments 
too feebly cemented for use as a building stone. In places, however 
ornamental stone for interior use might be obtained. The only places 
in the State, as far as known, where this stone has been utilized are 
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near Dillsburg, York County, near Klapperthall, Berks County, and 
in the southwestern part of Adams County. In these places it has 
been used for agricultural lime. 

Since this Triassic conglomerate, Potomac marble, has never been 
quarried in Pennsylvania as a building or ornamental stone but has 
been rather extensively quarried in Maryland, the following pages 
descriptive of it are abstracted from a report on ‘‘The Character and 
Distribution of Maryland Building Stones,’’ by E. B. Mathews.* 

“‘The most interesting building material in the entire State of 
Maryland is the ‘Potomac marble,’ ‘calico rock’ or ‘Potomac breccia,’ 
which has been used occasionally for the greater portion of the cen- 
tury. The chief interest in this rock arises from the fact that it is the 
only true conglomerate or breccia marble that has ever been utilized 
to any extent in the United States.” 

‘‘This conglomerate is found in several places along the eastern 
slope of the Blue Ridge and is most extensively quarried: in the vi- 
cinity of Point of Rocks, Frederick county near Washington Junction 
on the Baltimore and Ohio Railroad. The quarries are small affairs, 
which have been operated spasmodically. The one in operation at the 
present time is located about a mile east of the Washington Junction 
station on a spur which runs northeasterly from the Metropolitan 
Branch. 

‘‘This rock was first brought into notice by Mr. B. H. Latrobe, 
Superintending Architect in the construction and repair of the Capitol 
and White House before and.after the war of 1812. In his report on 
the public buildings, read February 14, 1817,3 Mr. Latrobe gives the 
first account of the use of this marble as a building stone, as follows: 
‘For the columns, and for various other parts of the House of Repre- 
sentatives, no free-stone that could be at all admitted has been dis- 
eovered. Other resources, therefore, were sought after. A stone 
hitherto considered only as an encumbrance to agriculture, which exists 
in inexhaustible quantity at the foot of the most southeasterly range 
of our Atlantic mountains—probably along the greatest part of their 
extent, but certainly from the Roanoke to the Schuylkill, and which 
the present surveyor of the capitol, and probably others, had many 
years ago discovered to be a very hard, but beautiful marble—this 
stone was examined, and, after much labor and perseverance, has been 
proved to answer every expectation that was formed, not only of its 
beauty, but of its capacity to furnish columns of any length, and to be 
applicable to every purpose to which colored marble can be applied. 

‘The present commissioner of public buildings has, therefore, en- 
tered into a contract for all the columns, and progress has been made 
in quarrying them. They may be procured each in a single block 
should the transportation be found convenient. 

‘A block of one of the pilasters lies ready to be brought down to 
Washington, and will, probably, arrive in a few days. The quarries 
are situated in Loudoun County, Virginia, and Montgomery County, 
Maryland.’ 

‘<The columns which were then procured are still standing in the 


2 Mathews, E. B., Maryland Geol. Survey, vol. 2, pp. 187-193, 1898. 


2Merrill, G. P. Stones for building and decoration, New York, John Wiley and Sons, 
1891, p. 92. 
8 Senate Documents, 14th Congress, 2nd Session, No. 101, pp. 3 and 6. 
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old House of Representatives, now used for the sittings of the Su- 
preme Court. The quarries whence they were obtained have never 
been fully developed, although Mr. Latrobe thought that he had found 
in the newly discovered marble of the Potomac an inexhaustible re- 
source of the most beautiful building materials situated easily acces- 
sible by water. There is some doubt as to the exact location of the 
particular source of these blocks used in the eapitol, although they 
were monoliths of considerable size for the time and the primitive 
means of transportation. 

‘©A few years later in his paper on the geology of the Southern 
States the Rev. Elias Cornelius* gives the following account of this 
brecciated limestone: 

‘It is also in the valley of this river (Potomac), and not far from 
its famous passage through the Blue Ridge, that immense quarries of 
beautiful breccia have been opened. This rock was first brought into 
use by Mr. Latrobe, for some years employed by the government as 
principal architect. It is composed of pebbles, and fragments of 
siliceous and calcareous stones of almost every size, from a grain, to 
several inches in diameter, strongly and perfectly cemented. Some 
are angular, others rounded. Their colors are very various, and often 
bright. Red, white, brown, gray and green, are alternately conspicuous 
with every intermediate shade. Owing to the siliceous stones which 
are frequently imbedded through the mass, it is wrought with much 
difficulty ; but when finished, shows a fine polish and is unquestionably 
one of the most beautifully variegated marbles, that ever ornamented 
any place. It would be difficult to conceive of anything more grand 
than the Hall of the Representatives, in the Capitol, supported at it is 
by twenty or thirty pillars formed of the solid rock, and placed in an 
amphitheatrical range; each pillar about three feet in diameter, and 
twenty in height. Some idea of the labor which is employed in work- 
ing the marble may be formed from the fact, that the expense of each 
pillar is estimated at five thousand dollars. The specimens in your 
possession, are good examples of its general structure, but convey no 
adequate idea of its beauty.’ 

‘‘The words of commendation and the beauty of the columns of the 
Capitol led the regents of the Smithsonian Institution to investigate 
the locality and to consider the availability of this rock for the build- 
ing of the Smithsonian Institution. Accordingly in the spring of 1847 
Dr. David Dale Owen visited these quarries, which, on the whole, he 
found were worthless for the purpose in hand. 

‘““At the present time the work in the Potomac marbles is carried 
on almost exclusively by the Washington Junction Stone Co., which 
quarries both sandstone and Potomac marble. The former is obtained 
in good size blocks but the latter is wrought almost entirely in small 
slabs, The marble is taken from a small opening about half a mile 
southwest of the quarry buildings. The conglomerates under discus- 
sion belong in the Newark formation, which extends along the western 
border of the Piedmont Plateau from Connecticut and New York 
southward. The development of the Potomac marble within the New- 
ark is not great and there are but few exposures within the state. It 


*On the Geology, Mineralogy, Scenery and Curiosities of Parts of Virginia. T 
Alabama and Mississippi Territories, etc., with Miscellaneous Henican atiebeer’ ee is melee, 


_ vol. 1, Amer. Jour. Sci., New Haven, p. 216, 1819. 
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is sparingly developed north of Frederick, a mile south of Thurmont 
and only barely represented at Point of Rocks on the eastern slopes 
of the Catoctin Mountain. According to Mr. Keith* this limestone con- 
glomerate occurs in lenses or wedges in the sandstone ranging from 1 
foot to 500 feet in thickness, or possibly even greater. They disappear 
through compicte replacement by sandstone at the same horizon. The 
wedge may thin out to a feather edge or may be bodily replaced upon 
its strike by sandstone; one method is perhaps as common as the other. 

‘‘The conglomerate is made up of pebbles of limestone of varying 
size which sometimes reach a foot in diameter, although usually 
averaging about two or three inches. The fragments, which are both 
well rounded and angular, range in color from gray to blue and dark 
blue, and occasionally pebbles of quartz, chloritic schists and white 
erystalline marble occur. All are embedded in a red calcareous ma- 
trix mixed with a greater or less amount of sand. The pebbles are 
very similar to the magnesian limestone of the Shenandoah formation, 
developed in the Frederick and Hagerstown valleys and to the rocks 
of the complex which forms the Catoctin Mountain. Occasionally 
pebbles show evidences of having been decayed even before they became 
a part of the conglomeratic mass, but this may be due to their greater 
solubility, since the matrix does not show a corresponding degree of 
decomposition. 

““The bedding so far as it has been observed is irregular and of 
little importance in the quarrying of the rock, the lenticular character 
of the beds having far more importance than the position of the in- 
dividual pebbles within the mass. In the same way the jointing is also 
a relatively subordinate feature since the different degrees of cohesion 
between the parts of the pebbles and that between the pebbles and 
the matrix play an important part in determining along what planes 
a rupture will take place. The texture shows a wide variation in the 
size of the grains, in the character of the material composing them, 
and in the relative amount of matrix between the grains and pebbles. 
This wide range in the size of the particles and in their abundance 
leads to many difficulties in polishing the rocks, but the difference 
between the hardness of the limestone and that of the quartz pebbles 
is particularly a source of expense and annoyance, since the hard 
quartz pebbles break away from the softer parts in which they lie, 
leaving numerous cavities to be filled with colored wax or shellac. 
This difference in the hardness and material of the pebbles, together 
with the conglomeritic character of the mass excludes the use of 
hammers and chisels. Any satisfactory quarrying of the blocks must 
be done with saw and abrasive materials. It is this difficulty in the 
working, together with the fragile nature of the stone itself, which has 
kept it from the conspicuous place in the market, which its oddity 
and beauty deserve. 

‘“‘The chemical composition of breccia can scarcely be determined 
from a single analysis, and the figures obtained from an average of 
several analyses may be of little account. The values obtained depend 
very largely on the accuracy of the analyst, the fineness of the grain, 
the homogeneity of the specimens and the number of samples taken 


*Keith, Arthur, Geology of the Catoctin Belt, 14th Ann. Rept. U. 8S. Geol. Surv., part II, p. 
846, Washington, 1894. 


134 LIMESTONES OF PENNSYLVANIA 


to make an average test. Higgins* gives the following as ‘the average 
of various analyses made of the Breccia marble, or Calico limestone, 
found in Montgomery, from which the pillars in the House of Rep- 
resentatives at Washington are made:’ 

Sand, 12.25; Iron and clay, 100; Lime, as carbonate, 70.50; Magnesia, 
15.00; Other constituents not worthy of mention, 0.25; Total, 99.00. 

‘This is probably of little value in itself and should have no weight 
in estimating the value of the marble. The stone is particularly suited 
to mosaic work and interior decorations, and should not attempt any 
competition as a structural material with the stones now in common 
use. 

‘‘The influence of microscopic structures in a stone like this breccia 
is more than over-balanced by the variations in the larger structural 
features of the rock. If the microscope or hand lens shows that the 
stone is sufficiently fine and homogeneous to take a good polish with 
few minute irregularities on the surface that is sufficient, still experi- 
ence clearly shows that this rock will take a good polish and that it 
will withstand any pressure to which it may be subjected as an orna- 
mental or decorative stone. 

‘‘This unique material deserves to be fully exploited and pushed 
as a novelty in the highest class of interior furnishings. It is believed 
that a demand might be created for this stone in some of the best 
work which is done in New York, Philadelphia, Washington and 
other large cities, where there is a cali for materials which are suit- 
able for floors and other interior decorations, striking in color and 
texture and of pleasing contrasts.’ 


*Second Rept. Jas. Higgins, State Agr. Chemist, Annapolis, 1852, p. 39. 


CHAPTER VIII 
PRODUCTION STATISTICS 


The following tables giving production statistics have been compiled 
from the annual reports on Mineral Resources of the United States, for- 
merly collected and. published by the United States Geoglogical Survey, 
but in recent years by the United States Bureau of Mines. They are the 
most accurate figures obtainable, nevertheless they are admittedly in- 
‘complete because many companies, mainly the smaller producers, are 
negligent in reporting their output and in numerous cases have never 
received any request from the Government for such figures. It is mani- 
festly impossible for the authorities to learn of all the limestone oper- 
ations in as large a State as Pennsylvania where many quarries are 
worked for only short periods or intermittently. The figures are there- 
fore lower than the actual production. 

It would be of interest to have the complete production statisties for 
the State but unfortunately such information is lacking for the earlier 
years and for other periods is so generalized or incomplete that its val- 
ue is slight. 
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Hydrated lime sold in Pennsylvania and in the United States, 1910-1930. 


Short Tons Value Short Tons | Value 
ge Re Poles ce ete TE amy eklemer S 135,917 | 1,311,678 
WOIS:) esses. 320,819 | $1,288,789 792,970 7,421,637 
Tyan Swish, aoe eel Ries ee 172,179 | =: 1,571,709 
(U.S. 304,593 1,372,057 1,106,063 9,868,980 
TQIZUW PAS, Oe sce oes eee Ole peek eh oere 177 ,836 1,740,209 
1U.8. 416,890 1,829,064 1,225,928 | 12,229,598 
TIS CNS er pee ee eer Ee aes 189,431 1,727,149 
LU.S. 493 , 269 2,205,657 1,316,€64 | 13,199,846 
NOIR Pit) coceeotee || oeaacccn eee mleoncaeme eaeeean 219,737 | 2,020,337 
LU.S. 515,121 2,239,911 1,560,848 | 15,287,461 
TOTO Pace oat eno ec. okt eens | ee 237 , 066 2,061,741 
1U.S. 581,114 2,457 ,602 1,606,811 15,182,460 
1916 { Pa. 126,890 585,847 264,491 | 2,147,828 
\U.S. 717,382 3,62) 98 1,596,906 | 14,581,695 
1917 ae 142,254 974,936 213,973 | _ 2,185,386 
U.S. 709,157 4,643,004 1,612,818 | 13,540,215 
1918 § Pa. 133,583 1,126,957 259,251 | 2,232,117 
10.8. 620,216 5,342,113 1,550,771 | 12,771,525 
1919 | Pa. 166,282 1,607,090 234,192 1,904,179 
1U.S. 717,408 7,061,146 1,329,562 10,357,445 
1920 § Pa. 169,639 1,884,787 
UU.S. 853,116 9,287,562 


Inme consumed in Pennsylvania and in the United States, in short tons, 


1916-1924. 
| | | a 
Consumption 
eee ee c 
Shipments, Shipments Per capita | 
\ from into Quick Hydrated (esti- 
Sales State State lime lime Total mated) 7 
— - we F; 
TO1Ge Pas. oes 972,343 229 , 785 267 029 aco See Be PR -12 : 
WO Bien, 0735483 92, 0685213.| 2s O00) 816, |eeatee nay eet 4,061,096 | -04 
Reale A i a eae 936, 209 238,960 200,932 | 762,837 135,344 898,181 | -10 
(U.S. ----| 3,786,364 | 1,794,189 | 1,784,707 | 3,068,838 708,044 | 3,776,882 | . 087 
AOIS {{ Pas cosce 801,834 239, 832 209,845 | 633.124 138,728 771,847 -085 | 
LU.S. <=n=; 3,206,016 1,566,616 | 1,558,959 | 2,574,872 618,487 3,193,359 | .030 
OTH Wiha. 2-6 779,608 237,928 1€8 , 284 571,088 138,876 | 709, | -081 
ORS oe 222135380). 847; 1,529,001 1,524,613 2,550,162 | 775,797 3,325,959 -031 
O20 EP Bly eee. 784,083 269 ,876 172,994 542,789 144,412 | 687,201 | 078 
WU Seen) 8,010,141 1,704,741 1,700,034 2,718,544 | 851,890 3,565,434 | 033 . 
1921 0Paso cote 467,794 108,691 107 ,494 353,565 | 113,032 | 466,597 | -05 
(U.S. ----| 2,453,313 | 1,238,866 1,236,464 | 1,698,805 | 752,106 2,450,911 | -022 
BO22 eae ee | 719,536 251,753 222,878 | 533 ,509 | 157 , 147 690, 656 .O76 
(U.S. ----| 3,639,617 2,043 , 754 2,037,939 2,580, 967 1,102,835 3,683,802 -033 
Ges aie, sss | 566 ,504 169,005 735,507 -08 
MUGS. Saas) S076 248 | 2,221,660 2,213,807 | 2,844,969 | 1,223,421 4,068,390 - 086 
ipa uP as ~ 2 S38 700,380 | 239,755 250,698 | 519,339 | 191,984 | 711,323 a= 
\U.S. ===-| 4,072,000 | 2,356,355 2,348,520 2,750,273 1,313,892 4,064,165 = 
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Portland cement produced in Pennsylvania and in the United States, 
1910-1930. 


ES ees 


| Production Shipments 
| 
Active | 
| Plants Av. factory 
| Barrels Barrels Value price per 
barrel 
nae | | 
1910 § Pa. 25, 26,675,978 . $19,551,268 e $0.729 
UU.S. 111 76,549,951 | 68 , 205 ,800 .891 
1911 § Pa. 25 26,864,679 | 19,258,253 -715 
UU.S. 115 78,528,637 | 66,248,817 844 
19t?. j, Pa. 23 26,441,338 | 27,589,076 18,918,165 | . 687 
(U.S. 110 | 82,488,095 | 985,012,556 69,109,800 | -813 
1918 { Pa. 23 28,701,845 | 28,060,495. 24,268,800 | .865 
UU.S. 113 | 92,097,131 | 88,689,377 | 89,106,975 | 1.005 
1914 Pa. 20; 26,570,151 | 25,985,106 | 20,944,787 | .806 
U.S. 110 | 88,280,170 | 86,437,956 | 80,118,475 | 927 
1915 § Pa. 20 28,648,941 | 28,188,450 20,252,961 i -718 
LU.S. 106 85,914,907 86,891,681 74,756,674 | . 860 
1916 § Pa. 20 | 27,323,147 28,748,546 27,915,298 971 
UU.S. 113 91,521,198 | 94,552,296 104,258,216 1.103 
1917 § Pa. 21 27,752,828 27,709,442 84,512,388 1.25 
UU.S. 117 92,814,202 | 90,703,474 122,775,088 1.35 
1918 f§ Pa. 21 22,628,901 | 22,238,689 33,600,956 P51 
U.S. 114} 71,081,663 70,915 ,508 113,153,513 1.60 
1919 § Pa. 21 26,825,173 26,250,077 43,126,528 1.64 
U.S. 111 80,777 ,935 85,612,899 146,734,814 evel 
1920 § Pa. 21 28,269,314 27,662,116 52,632,082 1.90 
UU.S. aty, 100,023 ,245 96,311,719 194,439,025 2.02 
1921 § Pa. 22 27,628,598 | 26,622,367 46,881,625 1.76 
1U.S. 115 98,842,049 95,507,147 | 180,778,415 1.89 
1922 § Pa. 22 33,276,093 34,023 ,695 55,528,002 1.6% 
1U.S8. 118 114,789,984 117,701,216 207,170,430 1.76 
1923 § Pa. 22 88,157,482 38,610,852 69,792,343 1.81 
1U.S. 126 137,460.238 | 135,912,118 257 684,424 1.90 
1924 { Pa. 22 40,849,602 | 40,208,860 69,698,517 ala 
1U.8. 132 149,358,109 146,047,549 | 264,046,708 1.81 
1925 §Pa. 22 42,346,830 | 41,899,787 72,870,981 1.74 
1U.8. 138 161,658,901 157,295,212 278,524,108 aire 
1926 § Pa. 2B 42,865,694 41,395,604 70,437,218 1.70 
1U.s. 140 | 164,530,170 162,187,090 277,965,473 1,71 
1927 § Pa. 25 43,732,278 | 42,909,513 66,711,069 1.55 
lU.S. 153 173,206 ,513 171,864,728 278 ,854 647 1.62 
1928 {Pa. 26 41,522,401 41,161,019 62,572,588 1.52 
1U.S. 156 176,298,846 175,838 ,332 275,972,945 1.57 
1929 { Pa. ar 89,354,470 39,309,662 55,600,953 1.41 
10.8. 163 170,646,036 169 , 868 ,322 252,153,789 1.48 
(930 { Pa. 27 87 ,843 ,662 37,968,647 52,712,176 1.39 
U.S. 163 161,197 ,228 159,059,334 | 228,779,756 1.44 
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Lime sold by producers in Pennsylvania and in the United States, 


seal 

° 
nee) 
alg 
as 

a 

1915 { Pa. ..| 451 
1U.S. -| 905 
1916 § Pa. -_| 385 
USS ele cs 
1917 §Pa. -_| 292 
LU. -| 595 
1918 { Pa. --| 162 
(U.S. -| 496 
1919 § Pa. __| 187 
EUS, aitnay 
1920 { Pa. __| 162 
(U.S. _| 515 
erat [VIEL Mmeeeg 03 
1U.8. _| 520 
1O22V\P al SaeLrr 
LU.S. -| 530 
1923 {Pa. --| 143 
(U.S. | 467 
1924 {Pa. __| 136 
1U.S. -| 450 
1925 § Pa, a2) 142 
1U.S. _| 450 
1996 { Pa. -_| 138 
iv. _| 485 
1927 { Pa. 2) 192 
POSS years 
1928 tea _-| 130 
U.S. .| 411 

1929 Pa. -_| 116 
LU. -| 881 
1980 § Pa. —__| 115 
1U.S. -| 875 


LIMESTONES OF PENNSYLVANIA 


1915-1930. | 
——————————————————————— 060 ———“—_—— 
| 
Chemical Uses 
: 
Building Agriculture | 
| Glass works Paper mills ; 
Short | Value Short Value Short | Value | Short Ca fre Value 
tons tons | tons tons | 
| 
284,239 | $1,049,135 | 345,960 50,657 165,125 
1,136,696 4,812,710 | 653,686 216,819 782,30 
212,095 962,266 | 318,722 2 69,4,4 245.6ul 
1,509,958 7,859,614 | 618,527 | 2,224,401 a 353,)87 | 1,401,412 
162,658 1,034,504 | 246,608 | 1,218,316 9,954 $58,707 78,181 377,983 
1,313 ,493 8,713,845 | 488,297 | 2,475,731 60,624 316,280 355,768 | 2,008,433 
126, 432 1,020,744 | 200,073 1,243,636 1,281 | 7,675 77,512 527,313 
914,186 7,781,388 | 391,047 | 2,(98,848 34,051 | 265,855 325,172 | 2,610,645 
165 ,906 1,571,238 | 232,881 | 1,706,027 3,986 29,618 73,761 | 537,691 
1,191,484 | 11,484,318 | 438,632 | 3,245,039 44,618 336,020 | 335,813 2,836,547 
148,378 | 1,625,471 | 202,820 1,792,948 4,242 40,802 | 56,572 506,515 
1,305,412 | 15,269,683 | 351,851 3,096,705 54,747 551,945 ; 365,897 3,844,084 
137,13 1,261,494 | 152,667 1,183,361 2,690 21,734 | 46,977 390,334 
1,239,486 , 18,258,443 | 284,722 | 2,237,510 43,851 | 367,796-| 235,855 | 2,207,938 
233 ,088 ,920,087 | 137,4€0 | 1,021,092 (a) | (a) 55,144 414,491 ~ 
1,845,208 | 18,463,825 | 272,726 | 2,005,082 62,187 | 463,628 | 310,299 2,683,487 \ 
287,595 2,563,641 | 112,011 838,010 1,361 12,492 36 ,239 287,108 q 
2,181,583 | 22,521,688 | 240,551 | 1,825,519 78,942 | 676,291 | 311,309  ¥%,768,902 
288,899 2,500,901 | 116,966 883,225 | 602 3,809 39,799 310,777 
2,169,700 | 23,011,935 | 248,338 | 1,864,514 72,822 | 622,456 | 300,101 | 2,528,242 
314,333 2,786,158 | 129,834 958,411 | (1) qd) 54,149 401,574 
2,387,267 | 24,115,420 | 298,976 | 2,129,169 | 73,011 | 622,909 | 376,670 | 3,174,851 : 
290,704 2,401,496 | 128,881 978,323 | qd) qd) 63,971 522,454 
2,320,323 | 23,227,034 | 297,010 | 2,153,283 84,263 | 718,321 | 423,322 | 3,492,996 
273,750 »259,108 | 147,975 | 1,063,842 | 739} 6,133 46,525 | 337,865 
2,148,840 | 20,962,759 | 322,893 | 2,237,871 | 78,994 | 665,026 | 429,606 | 3,413,030 q 
251,056 | 1,964,044 | 154,777 | 1,138,190 | q@) qd) 47,686 329,118 
1,986,465 | 17,706,420 | 333,910 | 2,287,558 | 76,161 588,305 | 429,334 | 3,260,733 
170,926 1,453,556 | 160,856 | 1,257,687 | (Bia qi) 43,216 313,271 
1,640,827 | 14,303,539 | 338,329 | 2,387,901 | 75,283 | 544,760 | 411,017 | 3,057,350 
113 ,693 928,896 | 164,747 | 1,226,000 | 2,930 | 22,290 | 39,327 278,420 7 
1,204,614 | 10,050,270 | 343,111 | 2,372,779 | 62,912 | 408,429 | 378,792 | 2,652,232 
a ee eee 


ae 
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Lime sold by producers in Pennsylvania and in the United States, 
1915-1930. 


Chemical Uses 


Total 


Sugar Other 
Refineries Tanneries Metallurgy chemical uses 


Short, Value | Short} Value } Short | Value Short | Value Short | Value 
tons tons tons tons | tons 


ae el SE Se pre ee EGR BE eye) ee | ee 107,407! $344,201;  901,549/$2,947,058 
Slee ee al) 08 100 86th a Foo IE en 492,810) 1,653,750) 3,589,699| 14,236, 156 
1916 { Pa._- 5} 56,404) $197,436) 181,201, 451,759) 972,343) 3,857,553 
U.S. 180,018) 712,101 621,120) 2,298,246] 4,013 ,483)18,v0Uy, v5 


90,688, 445,609) 129,791 705,594) 936,209) 5,900,016 
209,976) 1,141,647) 772,787) 4,476,191! 3,786 ,364/23,807,877 
87,327; 599,135 84,562} 595,152)  801,834| 6,654,407 
53,778) 1,884,672) 566,532) 4,177,302) 3,206,076/26,808,909 


J 
1917 | Pa._- 
U.S. 
\1918 | Pa._- 
U.S 


1919 f Pa.__ (= 5e5 Ee 11,416) 88,629; 84,489) 530,923) 204,210) 1,696,659) 779,608] 6,181,710 
, 8 i a (ee 59,978) 580,022) 295,622) 2,152,554) 861,022) 7,595,818) 3,330,347|/29, 448,553 
1920 | Pa.__ i 21,245) 198,706) 89,689] 675,529} 260, 140, 2,669,800) 784,083) 7,519,147 


344,921) 2,836,474) 1,000,550 10,304,049) 3,570,141/37,543,840 
59,572; 432,897) 103,737| 898,882] 509,891! 4,247,509 
| 164,245) 1,232,748 456,087, 4,372,991 2,532 ,153|24 ,895,370 
| 79,757| 522,769) 208,213) 1,658,576 719,53 6,581,794 
200,799; 1,458,558! » 834,279) 6,986,366) 3, 639, 61; |38, 255 .039 
133,288 954,645, 194,150) 1,648,770, 772,839) 6,372,732 
| 373,020) 3,044,383) 886,982) 8,632,918 4,076,243 39 ,993 ,652 
70,462) 431,873 178,283) 1,416,563) 700,380) 5,634,806 
| 336,813} 2,727, 518 873,818] 8,080,546] 4,072,000|39,596,423 
75.832) 491,716) 204,556] 1,681,875] 794,951] 6,425,675 
411,190 3,007,228 951,687) 8,721,392) 4,580,823]/42.609,141 
82,260| 497.612 207,413) 1,715,951) 794,196) 6,303,312 
| 408,234 2,860,338 945,331) 8,297,046) 4,560,398/41,566,452 
88,421) 490,016 233,729) 1,781,693} 818,571] 6,105,241 

U.S. | 16,086) 235,555) 63,666) 501,442) 406,063) 2,640 658 948,784) 7,982,072) 4,414,932)38,638 413 
1928 § Pa._- (1) (1) | 20,912 157,330) 117,961) 665,415) 239,770) 1,851,210 834,050) 6,119,036 

1 U.S. | 22,678) 280,185 64,464) 494,983) 504,248) 3,055,081 1,041,152) 8,776,369 4,458,412/36,449,635 
1929f§Pa.--| (1) (1) | 22,649) 167,850; 149,980) 838,657) 231,481) 1,842,066, 782,915) 5,896,752 

U.S. | 20,758) 249,190) 67,046) 516,207, 578,488) 3,258 1992) 1,188,020) 9,160,909) 4,269,768)/33,478,848 
1980 f Pa 78 519| 19,222) 151,842) 121,744 679, 362; 171,779} 1,374,411) 633,520) 4,661,670 

U.S. | 18,905! 238,788] 56,526) 438,869) 415,692 2,371,222 907,399) 7,083,897) 3,387,880|25,616,486 
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Descriptions of Limestones by Counties 
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Triassic Conestoga Beekmantown Ledger Vintage Tomstown 


Fig. 1. Limestone areas in Adams County. 


. Max Hoke and Son 

Steacy and Wilton 

. Bethlehem Mines Corp. 

. Shriver quarry, E. M. Bittinger 
Adams Stone Products Co. 


6. Pullman quarry, Nicholas Gebhardt 

7. Gardner quarry, State Highway 
Department 

8. W. V. Sneeringer 

9. Fairfield Lime and Stone Co. 


PART II 


ADAMS COUNTY 


The limestones of Adams County are present in several different 
places but nowhere do they occupy large areas. The most extensive 
occurrence of limestones is wedge-shaped and tapering from a width 
of about 314 miles near Hanover to a point a short distance beyond 
Littlestown. It is within this section that the chief quarries of the 
county are located, especially at Bittinger where the Bethlehem Mines 
Corporation and the Steacy & Wilton Co. operate large quarries. The 
limestones in this area belong to various formations of the Cambrian 
and Ordovician periods. 


The second most important limestone area of the county extends 
as a band up to 214 miles in width from near Orrtanna to a point 
about 214 miles south of Fairfield. In this band about half of the 
limestones belong to the Ordovician period and the other half to the 
Triassic. 


Also there is a narrow band of Cambrian limestones between Yellow 
Ridge and Wolf Hill in the extreme northwest corner of the county 
and a small. area of Ordovician limestones in the vicinity of York 
Springs. 

Within these areas there are many small abandoned quarries where 
stone was once dug for lime burning or to a lesser extent for build- 
ing stone. Crushed stone has been produced in several places and 
it appears that any of the limestones of the county might be quarried 
for this use. In recent years the operations have been confined to 
the vicinity of Hanover, Littlestown and Fairfield. 


The geology and mineral resources of the county have been eare- 
fully investigated by George W. Stose of the U. S. Geological Survey 
and the results published in the Fairfield-Gettysburg Folio of the 
Federal Survey and in Bulletin C-1 of the Pennsylvania Topographic 


and Geologic Survey. The quoted descriptions following are taken 
from these publications. 


Stose (3) has given the following stratigraphic column for Adams 
County? : 


Thickness 
‘— feet 
Triassic 
(Newark Series) 
Gettysburg group. Chiefly red shale and sandstone. At top 
locally contains a limestone conglomerate ................ 16,000 
New Oxford group. Mainly red shale and sandstone ........ 7,000 
Unconformity 
Conestoga limestone. Impure blue argillaceous limestone weather- 
ing readily to shaly fragments and soil .................. 1,000+ 
Canadian 
Beekmantown (2) limestone series, Rather pure blue limestone 
finely laminated with impuritiesecni. o. css. anne ? 


+This column has been arranged to foilow the offi 
Survey although the author prefers the UD. 
the Canadian System. 


cial section of the Pennsylvania Geological 
S. Geological Survey section which does not include 
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Unconfermity 
Middle Cambrian 
Waynesboro group. Sandstone and shale at top, blue white 


limestone and dolomite in middle, and siliceous gray lime- n 
SLOnewand Nan dslon anata SOs incre cya co 1A anyetesaivws arcreuestle.ce ek 1,000+ 


Lower Cambrian 
Tomstown limestone group. 
Ledger dolomite. Pure coarse gray dolomite and beds’ of 


equally blue and white limestone marble ...............-. 2,000+ 
Kinzers formation. Dark argillaceous shale ................ 50 
Vintage dolomite. Dark dolomite, poorly exposed ............ 5004 
Antietam sandstone. Granular sandstone ...............000. 500-800 
Harpers schist. Gray sandy schist and quartzite ............ 1,000+ 
Chickies group. White vitreous quartzite with conglomerate at 
| OATS eerie SE Ter G USERS Ti ee a 800 
Weverton sandstone. Gray and purplish feldspathic sandstone 
RNP quartz! COnSLOMENTTEs okt cess s seca einos Cabs bet fees 750 
Loudoun formation. Arkosic conglomerate and sericite slate .. 550 
Unconformity 
Algonkian 
Metabasalt greenstone. Altered basic lava ...........e0eee0+ 1,000+ 
Aporhyolite), -Alterédirhyolitemiltiva’ 6.5. Hox Hed is ae 1,000+ 


TOMSTOWN AND VINTAGE DOLOMITES 


Tomstown group.—Except in the northwest corner of Adams 
County, on the northwest side of Yellow Ridge, Stose has subdivided 
the Tomstown into the Vintage dolomite, Kinzers formation and 
Ledger dolomite. In the one place where he had not divided it he 
deseribes it as follows (4, p. 7)*: 


““The few exposures of the Tomstown dolomite, the lowest of the 
formations of the Shenandoah group give a very incomplete idea of 
the composition of the formation, showing only coarse glistening gray 
dolomite. From outcrops in adjacent portions of Franklin County 
the formation is seen to be composed largely of dolomite and limestone, 
with considerable shale interbedded in the lower part. The dolomite 
is mostly gray with some darker-gray streaks, and some of it has 
a fetid odor. Thin-bedded dark-blue limestone occurs near the middle 
of the formation. Fine white siliceous sericitic slate or schist inter- 
bedded with dolomite is exposed at the base of the formation in old 
iron pits close to the Antietam sandstone, and some gray shale near 
the base is similarly exposed in a railroad cut. The uppermost beds 
of the formation, just beneath the siliceous rock at the base of the 
Waynesboro formation, are blue, laminated, somewhat magnesian 
limestone containing a small amount of black chert. 

‘“On account of the relatively soluble character of the formation 
it forms a depression between South Mountain and an_ irregular 
line of low ridges and knobs of the Waynesboro formation farther 
out in the valley. Its thickness determined near Tomstown, in the 
Chambersburg quadrangle, is about 1,000 feet.’’ 


Vintage dolomite —‘‘ Just above the Antietam sandstone occur light- 
blue limestone and dolomite mapped as the Vintage dolomite. The 


* Numbers in parenthesis refer to bibliography at the end of each chapter. 
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formation is poorly exposed, as it occupies a lowland deeply covered 
with soil, only small outcrops being seen on the slopes of ridges of 
the overlying shale. It is quarried in a few small pits, and the heds 
seen are thin bedded and impure. The formation is estimated to be 
500 feet thick. 

“Tt crops out in only two areas, one east and the other south of 
Bittinger. Each area lies between hills composed of Antietam sand- 
stone and a semi-circular line of hills of overlying Kinzers shale. 

‘‘No fossils have been found in this formation in the area. It 
oceupies the same position as fossiliferous dolomite that lies between 
Antietam sandstone and a fossiliferous shale in the Kinzers forma- 
tion in the vicinity of York and Lancaster, to the east, and is un- 
doubtedly to be correlated with that bed. It was named Vintage 
dolomite from a village in Lancaster County, where the rock is 
exposed in a cut on the main line of the Pennsylvania Railroad. It 
is equivalent to the lower part of the Tomstown dolomite.”’ 

Stone of this formation was formerly quarried and burned for 
lime in several places about one mile south of Bittinger, near the 
Western Maryland Railroad. Two of these quarries once operated 
have been described by Stose as follows (3, p. 31): 

‘“‘The Max Hoke and Son quarry is on a short railroad spur 1 mile 
south of Bittinger station. It is a large pit about 300 feet square 
and 20 feet deep. Most of the rock is high-caleium white marble 
and sheared light-gray fine-grained limestone. The north face of the 
quarry is dark dolomite with lumpy structure, and at the contact the 
limestone is highly brecciated and veined with calcite, evidently along 
a fault. Two steam drills were in operation at the time of first 
visit in 1908, and the quarry was kept dry by a large pump. Tram 
ears conveyed the rock to the mill, from which a trestle 50° feet high 
led to three kilns, which are of stone with high smoke stacks. The 
interbedded dolomite and impure thin-bedded limestone were erushed 
in a large mill equipped with pan elevators, and after screening out 
3 sizes, the pulverized limestone screening was saved for use in making 
cement blocks. The plant has since shut down and the quarry is full 
of water. This flooded quarry is now the site of an ice manufactur- 
ing plant. 

“‘A quarry just north of the Hoke quarry, newly opened when 
seen in 1908, had high-grade rock at the surface but it passes into 
dolomite at shallow depth and was abandoned.’’ 


LEDGER DOLOMITE 


‘“The rock (4, p. 8) immediately above the Kinzers formation 
is a dolomite which is poorly exposed because it crops out in a low- 
land deeply covered with soil. The few outcrops seen consist of a 
hard, knotty dark-gray dolomite, similar to the Tomstown dolomite 
of Cumberland Valley and to some of the beds in the Vintage dolo- 
mite. This bed is overlain by pure limestone and dolomite of the 
Ledger type, which are extensively quarried at Bittinger, at Cen- 
tennial, and east of Irishtown. In the quarries granular erystalline 
gray dolomite merges laterally into high-calcium marble, which is 
mottled blue and white. The white marble is a little more coarsely 
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erystallized and is irregularly distributed in and merges with the blue. 
It is apparently the product of recrystallization during metamorph- 
ism. The dolomite similarly is apparently a product of dolomitiza- 
tion of the pure limestone. Such an origin accounts for irregular 
distribution of the pure calcium carbonate rock in the quarries. The 
total thickness of the pure beds can not be determined. In the Steacy 
& Wilton quarry, where the bedding is still preserved, a thickness 
of 300 feet of pure limestone is exposed. The pure upper beds of 
the formation are limited to three narrow belts—a very narrow wind- 
ing area extending north from Bittinger, a wider band running south- 
west from a point near Red Hill School to Irishtown, and a small 
area at Centennial. The formation as a whole occupies a large 
part of the limestone area north of Edgegrove and west of Bittinger. 
Its thickness can not be accurately determined but is estimated to 
be about 2,000 feet. 


“*Fossils were found in an impure banded layer just below the 
high-grade limestone in the Steacy & Wilton qarry. These fossils 
were the brachiopod Misusia festinata Billings, which indicates Lower 
Cambrian age and probable equivalence to the upper part of the 
Tomstown dolomite of Cumberland Valley. The formation is the 
direct equivalent of the pure dolomite and high-grade limestone of 
the York and Lancaster area and takes its name from Ledger, a 
small village east of Lancaster.’’ 


The Ledger formation (3, pp. 29-31) ‘‘in the vicinity of Bittinger © 
contains thick beds of almost pure calcium carbonate which can be 
burned to high-caleium lime suitable for building plaster. Beds 
of dolomite interbedded with the pure limestone are generally quarried 
fur erushed stone. The rock layers in many of the quarries stand 
nearly vertical, and the depth to which quarrying can be carried 
economically is not great because the limestone occupies a flat low- 
land, and water from springs, streams, and rain rapidly accumulates 
and fills quarries and pits to the ground-water level, which is ap- 
proximately the general surface of the Jowland. On account of the 
few natural rock outcrops in the lowland it is difficult to find the 
high-grade limestone, and most of the quarry sites were determined 
from a few natural exposures, so it is probable that high-grade lime- 
stone cecurs at many places beneath the cover of soi] in areas between 
the quarries. The surface distribution of the formation which contains 
the workable beds of high-calcium limestone is indicated on the ac- 
companying map. The outcrops of the limestone are nearly every- 
where covered with soil to a depth of several feet, enough to con- 
ceal the rocks but in general not so thick as to make the cost of 
stripping excessive. 

“‘The quarry formerly owned and operated by John R. Bittinger 
of Hanover but now owned and operated by the Bethlehem Mines 
Corporation of Bethlehem, Pa., is the largest quarry in the area. 
The quarry is at the end of a railroad spur northeast of Bittinger 
station on the Baltimore & Harrisburg division of the Western Mary- 
land Railroad. The large quarry west of the Hanover pike is econ- 
nected by a tunnel with another east of the road. To the north 
several Jarge holes about 50 feet deep that were formerly worked are 
now filled with water, The large quarry opening is about 800 to 1,000 
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feet in diameter and about 50 feet deep. The newer quarry is about 
1,600 feet long, 700 feet wide and 60 feet deep. The stripping is 
done by steam shovel and dragline excavator and the dirt is carried 
by train to a distant dump. The rock is drilled by a churn drill and 
is blasted to the floor of the quarry where it is handled by an electric 
shovel. Tram ears carry the rock up inclines to the crushers, an 
Allis-Chalmers gyratory of huge size. A tram car load of 15 to 20 
tons does not half fill it. The rock is broken to 5-inch size. Crusher 
and hoisting equipment are electrically operated. The rock consists 
of a mixture of blue, fine-grained limestone and white crystalline 
marble, both high-calecium lime-rock, and granular gray dolomite. 
These rocks are intricately mixed, the dolomite and the pure lime- 
stone being not only closely folded together but apparently they also 
erade laterally into each other. The white marble is apparently a 
more crystalline form of the blue limestone, and they blend into 
each other irregularly. On account of these lateral changes of charac- 
ter, the bedding is difficult to determine, but the general strike ap- 
pears to be N65°E. and dip 75°SE.’’ High caleium rock seems 
to be largely replaced by dolomite in the northern part of the quarry. 
Typical analyses of the two common types of stone in the quarry 
are as follows: 


Analyses of dolomite and limestone in the Bittinger Quarry of the 
Bethlehem Mines Corp, 


GH COL UMN, S57 art a, 55.00 85.00 
MeOOU ae. tt ee 41.50 12.00 
MOAN OO! io, ce0xe' ates AO) -L 1.50 0.90 
TiO. elas nw eens etd nate ee 2.00 2.10 


The rock is strongly jointed by planes that strike N.25°E. and dip 
80°SE. When operated by John Bittinger, the high calcium lime- 
stone was burned to lime and shipped to eastern cities for use in 
’ paper manufacture and for building purposes. Hight kilns were in 
operation in two sets of 4 each, one set charged with alternate layers 
of fuel and limestone, the other set burned by flame from separate coal 
furnaces. The Bethlehem Mines Corporation has abandoned the kilns 
and ships the rock for flux to its own iron furnaces at Bethle- 
hem. The light-colored dolomite which is quarried with the high 
grade rock is crushed, screened, and sized for road material and rail- 
road ballast. _ The limestone dust is saved and mixed with screenings 
as a top dressing for roads. The Bethlehem Company has erected large 
elevated bins from which the rock is delivered by gravity into freight 
ears on the siding. Weil kept lawn and flower beds are an unusual 
setting for the crusher and bunker houses. 

The estimated annual capacity is 450,000 tons of fluxing stone and 
125,000 tons of commercial stone. From 1917, when the property was 
acquired by the present corporation, to 1930 the quarry has produced 
5,770,000 tons of fluxing stone and 522,000 tons of commercial stone. 

“*Steacy and Wilton of Hanover and Wrightsville, Pa., have a large 
plant at Bittinger Station. A large new quarry has been opened 
west of the old quarry which was over 30 feet deep when abandoned 
and is now full of water, although its walls are largely of high-grade 
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rocks. The new quarry is about 600 feet in diameter and 65 feet deep. 
It is largely in granular white marble irregularly mixed with dark 
and light blue and dull-gray fine-grained limestone, both high-calcium 
limestones. This high-grade rock is said to run 99.5 per cent CaCO,. 
Dark-blue to gray dolomite borders the pure rock on the north and 
apparently also on the south. At the west end of the quarry the 
bedding of the dolomite is clearly shown by bands of impure limestone 
which strike N. 60°E. and dip 70°NW. Dolomite also occurs on the 
southeast wall of the quarry and extends into the southwest wall of 
the old quarry. The reddish yellow clay overburden is said to average 
15 to 18 feet. Pockets of considerable size run down as much as 
30 feet and small ones still deeper. Considerable clay comes down 
with the stone so that it must all be hand loaded. Besides four old 
stone kilns that are still used, two modern steel kilns are in operation. 
The high-grade lime produced is used for finishing wall plaster and 
in paper manufacture. Some discolored lime is sold for fertilizer. 
The pure rock is also sold for flux. The small sizes and the more im- 
pure stone are crushed for road metal. This firm was employing 70 
men in July, 1924, and could produce 300 tons of crushed stone daily 
with a Champion No. 5 and Traylor 18 by 24-inch jaw crusher. Four- 
flame kilns and six pot kilns are burning agricultural, building and 
chemical lime. A Clyde hydrator yields about 45 tons of hydrated 
lime daily.’’ 

The Adams Stone Products Co. opened a quarry about 144 miles 
west of Bittinger in July, 1929, to obtain crushed stone for highway 
construction and pulverized limestone for fertilizing purposes. When 
visited in 1930, the quarry was about 150 feet long, 75 feet wide and 
the face about 18 feet in height. There are several varieties of stone 
in the quarry. Most of it is a high grade light-colored marble showing 
some mottling and pinkish stains. At one side of the quarry there 
is some dark-blue, high-magnesian stone. The extent of the good stone 
is indeterminate. The beds strike N.26°E. and dip 79°NW. The clay 
overburden averages about 10 feet... Triassic red shale formerly cov- 
ered the whole area and caused the pink stains. Some of it is still 
present over part of the quarry and elsewhere it filis old solution 
cavities and joints in the underlying limestone. The principal pro- 
duct is crushed stone. The capacity is reported as 600 tons daily. It 
is crushed by primary and secondary gyratory crushers. The stone 
is pulverized for soil fertilizer by a Pennsylvania hammer mill to 
pass through a 40-mesh sereen. An analysis of a composite sample of 
the best stone furnished by the company is as follows: CaO 49.88, 
CaCO, 88.98, MgO 5.09, MgCO, 10.64, Insol. .89. 

‘One mile north of Bittinger (38, pp. 32-33) on the Hanover road 
is the Shriver quarry. At the time of visit in 1908 it was opérated by 
Jacob G. Shriver. Quarrying was done with a steam drill and the 
plant consisted of three stone kilns and a rock crusher. Mr. Shriver 
was succeeded by J. H. Maul & Sons of Hanover, and more recently 
E. M. Bittinger of Hanover operated the quarry for 5 years for crushed 
stone, In 1924 about 10 men were employed at this quarry. The 
high-grade white marble and gray limestone are limited to the north 
face, the larger part of the quarry being composed of dolomite and 
impure limestone. The contact strikes N. 20°-50°E. and dips 60°NW. 
Two old abandoned holes are adjacent to the active quarry. 
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‘‘Numerous old quarries from which the pure limestone has been 
removed to considerabie depth are abandoned and full of water, al- 
though high-grade rock is still exposed in the walls of many of them 
and probably extends under the adjacent lowlands. The impure lime- 
stone and dolomite in these old quarries were generally untouched, as 
in earlier days there was not sufficient demand for crushed stone to 
warrant quarrying them, and the layers of these impure rocks stand 
up as high pinnacles and walls in the abandoned flooded quarries. 

‘“Several quarries more than a mile west of Bittinger were oper- 
ated spasmodically and produced chiefly agricultural lime that was 
used on the adjacent shale lands to the west. The beds are vertical 
and the impure rock is left standing as walls between the quarry 
trenches. Some high-grade limestone is still exposed in the quarry 
faces. In the vicinity of Centennial, 2 miles west of McSherrystown, 
there are several large quarries from which large quantities of agri- 
cultural lime and broken stone have been obtained. The largest of 
these, the Pullman quarry, is just west of the village. It was oper- 
ated by the Centennial Lime & Stone Co. before 1910, and later by 
E. M. Bittinger, but has been idle since 1916. It is a long, narrow 
quarry that follows the purer limestone beds, which are about 100 
feet thick and strike S. 25°W. and dip 60°NW. Pure light-blue 
limestone banded with dark layers is the chief rock quarried. Some 
of these beds are oolitic, others are finely conglomeratic, and some are 
highly brecciated and veined with coarsely crystalline white calcite. 
There are also white saccharoidal marble beds 20 to 30 feet thick. 
These pure beds are probably at the same horizon as those around 
Bittinger, although they differ somewhat in appearance. The lime 
that was burned in the three stone kilns was largely used for fertilizer 
on the Triassic shale lands to the west. Another large quarry in similar 
rock just west of the Pullman quarry was operated by Harry Strine. 
Nicholas Gebhardt has more recently produced both crushed stone 
and lime from the Pullman quarry and another quarry just north of 
the public road.”’ 

‘‘Limestone was also quarried at several places near York Springs. 
The Gardner quarry, 4% mile east of York Springs, was operated in 
1907 by Horace Smith, and more recently by the State Highway De- 
partment. Massive beds of white, gray, and pink crystalline marble 
were quarried, some of which were brecciated. It is overlain by Tri- 
assic red sandstone with limestone conglomerate at the base, and is 
stained pink from the red sediments. This quarry has been idle for 
several years. 

‘Judge Geo. H. Trostel quarry is 2 miles northwest of York Springs 
on the road to Idaville. It is im a field on the north side of the road, 
has a face about 25 feet high and 300 feet long, but has not been 
worked in 14 years. 


‘<The Emanuel Menges quarry is near the road crossing southeast 
of Snyders Hill and 21% miles northwest of York Springs. The quarry 
is about 50 yards in diameter and has been idle so long that it is 
now compietely overgrown. 


‘‘Both these quarries are in massive light-gray magnesian lime- 
stone. Some of the rock is a brecciated white marble cemented by 
green limestone, and makes a handsome ornamental stone when pol- 


ished. The limestone is overlain by red Triassi Ais 
truded by diabase. y assie sandstone and in 
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‘““Two other quarries are about 2 miles northwest of York Springs 
on the Carlisle pike. The Lears quarry was operated for making 
building lime but has long been idie. The rock is a massive crystalline 
limestone with fine black seams. The Bushey quarry has more impure 
rock, is streaked with dark slickensided layers, and veined with green. 
It is intruded by diabase. The face is 110 feet long and 40 feet high. 
The rock is closely and irregularly jointed and was burned for lime 
many years ago in a crude kiln, the ruins of which are near. A stone 
erusher outfit was brought to this quarry in the spring of 1924 prepara- 
tory to producing road metal.’’ 


CONESTOGA AND BEEKMANTOWN LIMESTONES 


Conestoga limestone—‘‘The Conestoga limestone (4, p. 8) is an im- 
pure biue limestone that occupies the lowland about McSherrystown. 
Few outcrops of the limestone can be seen, as the formation weathers 
readily to deep yellow sandy clay soil containing many small fragments 
of quartz and shale. The larger portion of the area has no outcrops, 
and the sequence of the beds can not be fully determined. 


** At its base is a black to dark-gray shale and a very impure lime- 
stone that weathers to a buff earthy sandstone; these beds make a low 
ridge that is more or less continuous aiong the north border of the 
formation. They form the conspicuous hill at Conewago Chapel and 
here contain a thin bed of quartzitic sandstone. They also make the 
low hill east of Centennial and another 1 mile northeast of Edgegrove, 
where they pass out of the Gettysburg quadrangle. 


‘The limestone that overlies the shale is poorly exposed in most 
places, but west of Brushtown hard blue doiomite and coarse white 
to pink marble are exposed and considerable hard white chert and 
siliceous limestone are found in the soil locally. 

‘The next traceable bed is a light-gray even-grained sandy limestone 
that weathers to coarse porous buff sandstone which is dug for build- 
ing sand at several places. It is interbedded with impure blue lime- 
stone and some black shale. It makes a more or less continuous band 
HeErOss. LUG IAFCE,« » . 1p {owitiele- 4 but is most conspicuous on a low ridge 
between McSherrystown and Midway and another west of Brushtown, 
where it is dug for sand. ; 

‘“The rest of the formation is chiefly compact, thin-bedded, very 
impure dark limestone, with some light banding, which rapidly weathers 
buff and at the surface soon passes into buff sandy clay soil. It has 
been quarried at several places, but even the quarry face in abandoned 
quarries disintegrates into soil after a short time, and few exposures 
can be seen. Around Lefevre the limestone contains giassy sand’ grains 
and contorted partings of shiny black shale and weathers to yellow 
soil containing many fragments of black shale and soft buff shale 
and quartz. Some of the sandy beds are fine limestone conglomerates 
with round grains of glassy quartz. 

‘“‘The formation occupies all of the lowland south of the shale hills 
at Edgegrove and extends to the Harpers schist hills in the southeast 
corner of the area. Its thickness can not be ascertained, as the bedding 
is nearly everywhere obliterated and replaced by cleavage, but it is 
probably over 1,000 feet thick.’’ 
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‘“South of an east-west line (3, p. 33) through Centennial and Edge- 
grove the limestone is not pure enough to be burned into high-grade 
lime, and the lime produced from quarries located there was used for 
local agricultural purposes. A large quarry in the northern part 
of MeSherrystown formerly produced burned lime for agricultural 
purposes in two stone kilns but later produced chiefly crushed stone 
for roads and ballast, and rubble for foundations. The quarry is 
over 50 feet deep, about 300 feet across, and extends several hundred 
feet along the strike, in, a southwesterly direction. The rock is largely 
a dark, slaty, fine-grained limestone with some beds of white crystalline 
limestone and limestone conglomerate, much of it veined with calcite. 
When visited in 1920 it was equipped with a Blake crusher, pan ele- 
vator, and screens, and supplied much of the ballast for the electric 
railroad to Littlestown. There are smali quarries in the same kind of 
rock at many places to the southwest, particularly in the extreme 
southern part of the county near Littlestown, but most of them are 
abandoned or are operated only occasionally. One of these was oper- 
ated by, O. H. Parr in 1921, who burned some lime. W. V. Sneeringer 
. has produced crushed stone at a quarry 14 mile northwest of Littles- 
town since 1920.’’ The stone from the quarry was originally burned 
for agricultural iime. It is a thin-bedded, blue, slaty limestone in 
places containing much vein ealcite. The dip and strike are variable 
in the quarry and there are two places where the strata are sharply 
folded. The average strike is about N89°K., dip 21°SE. Consider- 
able rottenstone near the surface must be discarded as weathering 
develops a shaly product. The quarry is about 300 feet long, 125 
feet wide and 75 feet deep. The stone is taken from the quarry by 
means of a bucket suspended from a cable 325 feet long that crosses 
the quarry. The capacity of the plant is about 100 tons. The coarse 
product and chips are used by the State Highway Department and 
the fine product is used in the manufacture of hollow concrete blocks. 


Beekmantown (?) limestone ‘Limestones (4, p. 8) are exposed 
in the lowland east of South Mountain about Fairfield, where the 
cover of Triassic sandstones has been removed by erosion. The out- 
erops are so largely concealed by stream alluvium, mountain wash, 
and residual soil that the details of their character and relation can 
not be clearly determined nor their thickness measured. The lime- 
stone around Marshall is a rather pure blue limestone finely laminated 
with impurities, with some white to pink marble, and closely resembles 
the Beekmantown of the Cumberland Valley. It has been quarried 
and burned for lime at several paces. Limestone locally exposed near 
Virginia Mills is earthy and weathers to buff shaly fragments and 
tripolite and thus resembles the Elbrook limestone of Cumberland Val- 
ley, but it is not separately mapped. The lmestone is more than 3 
miles wide at Fairfield and narrows gradually northward. South of 
Middle Creek the limestone is thinly covered by limestone conglomerate 
of Triassic age, and small areas of the Beekmantown (?) limestone 
may be locally uncovered in the area mapped as Triassic conglomerate. 

‘‘As fossils have not been found in the limestone about Fairfield, 
no positive correlation with the formation in the Cumberland Valley 
can at present be made. 


‘‘Lithologically most of it resembles the Beekmantown so closely 
that this name is tentatively applied to it. The fact that fossiliferous 
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Beekmantown limestone is present in the valley aoa Frederick, .Md. 
about 25 miles to the southwest, similarly exposed at the western edge 
of the Triassic rocks, favors this correlation. It is possible that the 
earthy limestone around Virginia Mills may prove to be Conococheague 
or Elbrook and should be separated from the Beekmantown.”’ 


TRIASSIC LIMESTONE 


“‘South of the Chambersburg pike (4, p. 10) small limestone pebbles 
appear in the conglomerate and upper beds of sandstone, but not in 
sufficient numben to warrant calling the rock a limestone conglomerate. 
Three-fourths of a mile southwest of Orrtanna a conglomerate com- 
posed largely of limestone pebbles has been quarried for lime. Thence 
south to Virginia Mills and Fairfield the Paleozoic limestone is ex- 
posed and the limestone conglomerate, which probably once overlay 
it, has been removed by erosion. A narrow band of conglomerate 
appears on the west side of Sugarloaf, widens southward, and beyond 
Middle Creek underlies practically the whole lowland. Its outcrop 
narrows again to a slender band between McKee Knob and the foot- 
hills of Jacks Mountain, the narrowness being due in part to faulting. 


‘*The pebbles of the conglomerate average 2 to 3 inches in diameter, 
many being as much as 5 inches. They are largely composed of lime 
and dark gray to pink, fine, saccharoidal marble,' gray dolomite, and 
gray impure limestone. The pebbles are generally rounded, although 
some are subangular. The matrix is red to gray calcareous clay or 
fine sand, which cements the pebbles into a) compact rock. The lime- 
stone conglomerate has been quarried and burned for field lime at 
many places in the area but in general is too thin for extensive quarry- 
ing. The thickest beds seen are exposed in quarries east of Fairfield, 
where at most 20 to 25 feet is present. Southward in Maryland, espec- 
ially near Point of Rocks, the conglomerate is thick and compact and 
has been quarried on a large scale for ornamental stone. In the trade 
it goes by the names ‘calico marble’ and ‘Potomac marble.’ ’’ 

‘<The limestone (3, pp. 33-34) in the vicinity of Fairfield has been 
quarried and burned for agricultural lime for local use at a few places. 
A quarry 1 mile northeast of Fairfield was operated by 8. S. McCleaf 
until 1915 for the production of lime. It is in Triassic limestone con- 
glomerate. The elongated pit, now overgrown, was 15 feet deep and 
the limestone was burned in three shaft kilns. Many small depres- 
sions in the lowland in this vicinity mark places where limestone was 
formerly quarried for lime but rock is no longer exposed there. 
Some of these pits are in Triassic conglomerate but others are in the 
underlying Paleozoic limestone.’ 

A quarry in the Triassic limestone was being operated in 1930 
one mile west and slightly north of Fairfield by the Fairfield Lime & 
Stone Co. The quarry was opened in 1927. It is about 150 feet in 
diameter and 40 feet deep. Crushed stone is produced and also lime 
is burned in two kilns near the quarry. The capacity of the plant is 
about 100 tons of crushed stone per day. The stone is a coarse lime- 
stone conglomerate containing rounded to angular limestone pebbles 
varying in size up to 4 inches in diameter. In color they range from 
pink, red, white, gray, bluish gray, bluish black and brownish yellow, 
held together by a calcareous matrix gray to pinkish gray in color. 
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The matrix is less pure than the pebbles, as can readily be seen near 
the top where the latter have been partially or completely dissolved, 
leaving cavities; the cementing material remains although leached of 
its calcium carbonate and enriched by limonite. No bedding planes 
can be determined in the quarry. Many faults are observable but 
the amount of displacement can not be determined. The superin- 
tendent of the quarry thinks that the deposit is about 100 feet thick, 
which opinion is based on some drill holes in Fairfield. There is a 
large spring in one side of the quarry. When wet the stone is espec- 
ially attractive and would make a handsome ornamental marble for 
interior rock. It seems to have economic possibilities for such a 
purpose although the deposits would have to be first thoroughly in- 
vestigated. 


Analyses of limestones of Adams County 


Let 2 3 4 5 6 7 8 

75.63 65.92 89.55 73.59 0.77 

17.35 27.10 2.86 20.62 34.01 

5.08 5.01 6.16 4.42 4.37 

1.08 0.99 0.63 0.39 1.03 

0.76 0.83 0.66 0.82 0.74 

tr. 0.00 0.014 0.00 0.00 
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1. Two old pits on farm of A. J. Bair, 3 miles southwest of McSherrytown. Average of 
2 samples. 


2. Old pit on farm of A. Grove, 2 miles southwest of McSherrystown. 
3. Abandoned quarry on farm of Andrew Rudisville, 1 mile west of Bittinger. 
4, Small pits on farm of John Krug, 1 mile west of Bittinger. Average of 5 analyses. 


5. Small opening on farm of John Krug, 3 miles northwest of Hanover, % mlie north of 
Bittinger. Average of 2 samples. 


6. Abandoned Slagel quarry 2% miles northwest of Hanover. 
7. Jacob Moul quarry, 2% miles northwest of Hanover. Average of 6 samples. 


8. Two abandoned quarries on farm of Clayton Berkheimer, 2% miles northwest of 
Hanover. Average of 4 samples. 


§. Outerop on farm of J. H. Barnett, 2% miles northwest of Hanover. 

10. Abandoned quarry of George Slagel, 244 miles northwest of Hanover. 

11. Steacy-Wilton quarry 214 miles northwest of Hanover. Average of 82 samples. 

12. ,Bittinger quarry of Bethlehem Mines Corp., 2% miles northwest of Hanover. a 


Average analysis of 136 samples; b. Average analysis of 15 samples; ec. High calcium 
stone; d. High magnesium stone. 
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ALLEGHENY COUNTY 


As shown in the section which follows, limestones occur in Allegheny 
County at a number of different horizons. All are thin, variable 
in thickness and composition, and of little economic importance. Some 
of them are absent in many localities, thus showing their lenticular 
character. In earlier years many of them were quarried on a small 
seale to obtain stone for burning for agricultural lime. For this 
purpose they were fairly satisfactory but they are not suffciently 
valuable to justify their exploitation where much overburden must 
be moved. 


Generalized geological section of Allegheny Coumty 


Little Clarksburg coal 
Clarksburg limestone 
Morgantown sandstone 


Permian 
Dunkard series 
Washington group 


Colvin Run limestone 
Waynesburg “A” coal 

Mount Morris limestone 
Waynesburg sandstone 
Cassville shale 


Pennsylvanian 
Monongahela group 


Waynesburg coal 
Brownsville sandstone 

Little Waynesburg coal 
Waynesburg limestone 
Uniontown sandstone 
Uniontown coal 

Uniontown limestone 

§ Bulger 
U Dinsmore 
Sewickley (Mapletown) coal 
Fishpot (Sewickley) limestone 
Redstone (Pomeroy) coal 
Redstone limestone 
Pittsburgh sandstone 
Pittsburgh coal 


Benwood limestone— 


Conemaugh group 


Lower Pittsburgh sandstone 

Little Pittsburgh coal 

Upper and Lower Pittsburgh 
limestones : 

Connellsville sandstone 


Wellersburg (Elk Lick) coal 

Wellersburg (Elk Lick, Barton) 
limestone 

Birmingham shale 

Duquesne coal 

Duquesne limestone 

Grafton sandstone 

Ames limestone 

Harlem (Friendsville) coal 

Pittsburgh red beds 

Saltsburg sandstone 


_Bakerstown coal 


Woods Run (Cambridge) lime- 
stone 

Thomas (Wilgus, Bakerstown) 
coal 

Pine Creek limestone 

Buffalo sandstone 

Brush Creek limestone 

Brush Creek coal 

Mahoning sandstone 

Johnstown iron ore 

Mahoning red beds and limestone 

Piedmont coal ¥ 


Allegheny group 


Upper Freeport coal 
Upper Freeport limestone 
Butler sandstone 

Lower Freeport coal 


Most of the descriptions which follow are largely taken from M. E. 
Johnson’s report on the Geology and Mineral Resources of the Pitts- 
burgh Quadrangle (Atlas of Pennsylvania, No. 27) inasmuch as he 
has made a careful study of the limestones in the section (southern) 
of Allegheny County embraced within that quadrangle. “The descrip- 
tions of the individual limestones given there apply as well to the 
same beds in other parts of the county. 


LIMESTONES OF THE ALLEGHENY GROUP 


Upper Freeport limestone. The oldest limestone of Allegheny 
County exposed in outcrops is the Upper Freeport. It comes to the 
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surface only in a few stream valleys in the northern and northeastern 
portions of the county. Along Little Bull Creek in Fawn Township, 
the following section has been described. 


Upper Freeport section in Fawn Township 


Ft. in. 
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Dimestones 22 fccpcinc. bemerie Gs titers blanks 2 0 
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At this point it was at one time quarried and burned for lime. It 
is said to have yielded a very satisfactory product. 

Along Big Bull Creek in West Deer Township, it is 214 feet thick. 
In Shaler Township it is a compact, hard. ferruginous limestone about 
4 feet thick and in Hampton Township it is 3 feet thick with the upper 
portion highly ferruginous. 


LIMESTONES OF THE CONEMAUGH GROUP 


Brush Creek limestone. The Brush. Creek limestone is exposed 
in many places in the region lying to the north of the Allegheny and 
Ohio rivers. It is an impure sandy or shaly limestone, dark in color, 
highly fossiliferous and varying in thickness from 1 to 2 feet. There 
are no reports as to its ever having been quarried. It has been recog- 
nized in many places in Shaler, Hampton, Ross, Marshall, Ohio and 
Sewickley townships. 


Pine Creek limestone. (17, pp. 69-70). ‘‘This marine limestone is 
stratigraphically the lowest which outcrops within the boundaries of 
the quadrangle (Pittsburgh). It is found where Youghiogheny River 
and Turtle Creek have eut deep into the Murrysville anticline, and 
near the north boundary of the quadrangle where Allegheny River 
and its tributaries have cut equally deep into the Amity anticline and 
the rapidly rising strata in Shaler township. In the latter district, 
north of Millvale, the limestone is first seen in the stream bed a 
quarter of a mile southeast of B. M. 804. Following this stream and 
Evergreen Road to the northwest, the limestone is again well exposed 
about a third of a mile northwest of B. M. 804, at a small quarry 
which at one time was operated in the Buffalo sandstone, immedi- 
ately underlying the Pine Creek limestone. Where first seen in the 
stream bed, the limestone is 8 inches thick, gray, brittle, sparingly 
fossiliferous, contains small flakes of biotite, which give it a speckled 
appearance, and weathers to a reddish color. At the quarry little 
more than half a mile away it is 21 inches thick, hard and sandy, 
and merges into the massive sandstone below it. Only 200 yards or 
so to the west, and less than a fifth of a mile north of the quadrangle 
boundary, it is 6 inches thick and underlain by 15 feet of clay. A 
hundred yards farther and one finds only 2 inches of limestone, again 
underlain by clay. 

‘<The limestone may be seen again in its typical sandy, sparingly 
fossiliferous aspect along the Baltimore & Ohio tracks at the north 
boundary of the quadrangle and within the borough limits of Etna. 
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At this point it is 18 inches thick and directly above massive Buffalo 
sandstone. 

‘<The top of the limestone is exposed in the bed of the little stream 
which flows into Allegheny River at Nadine. Its appearance here 1s 
similar to its appearance southeast of B. M. 804, Shaler township, 
and to its appearance in the valley half-way between Sandy Creek 
Station and Verona. In the latter place it is gray, brittle, apparently 
quite pure and almost non-fossiliferous; in fact, pink crinoid plates 
were the only fossils that could be found. 

‘A very good exposure of the Pine Creek limestone occyrs at Glen- 
over on the west side of Allegheny River about half a mile north of 
the quadrangle boundary. There the limestone is hard and sandy 
and changes rapidly in thickness from a few inches to a maxlImum of 
33 inches. 

“‘The best locality for the collection of fossils is in the vicinity of 
Trafford City. There the limestone is fairly pure, fossils are abun- 
dant, and the outcrop of the limestone is quite extensive. Moreover 
in that vicinity fossils are fairly abundant in the shale above the 
limestone and can be dug from the shale in a good state of preserva- 
tion. In the vicinity of Versailles the limestone is again very hard 
and massive and the fossils are generally broken. In this locality also 
one may view the rapid change in the strata below the Pine Creek 
limestone. On the north side of Dead Man’s Hollow, which is west 
and across the river from Versailles, the limestone is underlain by 24% 
feet of sandy shale and then sandstone. On the south side of the 
same hollow the limestone merges directly into the sandstone. Half 
a mile north, at the mouth of Snake Hollow, it is underlain by at least 
8 feet of clay, the base of the bed being concealed. 

““The appearance of the limestone in its different outerops has been 
rather fully described because of the importance of this bed as a ‘‘key”’ 
rock in mapping structure, and because in the past it has frequently 
been confused with the Brush Creek limestone which oecurs 65 to 
95 feet below it and which does not outcrop within the limits of 
this quadrangle. 

“‘Certain types of fossils, particularly productus and spirifers, are 
rather common in the Pine Creek limestone and stand out prominently 
on weathered surfaces. These fossils also serve to distinguish the Pine 
Creek from the Ames and Brush Creek limestones. 

“‘The Pine Creek limestone occurs from 45 to 55 feet below the 
upper Woods Run limestone, and from 127 to 178 feet below the Ames. 
In general the intervals are progressively less from east to west; the 
one radical exception being that in the vicinity of Terrace, Mifflin 
Township, the interval from Ames to Pine Creek is greater than any- 
where else near by. The decrease in interval from there towards Hays 
is very rapid.’’ 

North of the Pittsburgh quadrangle, in the northern part of the 
county, the Pine Creek limestone has been described in East Deer 
Township where it is little more than an impure iron ore; in the 
bed of Little Deer Creek in Indiana Township, where it is 114 feet 
thick; in Hampton Township with a 2-foot thickness; in Ross Town- 
ship, where it is only 6 inches thick; in Marshall Township; and in 


Ohio Township where it is a light dove-colored, breeciated, fossilifer- 
ous bed about 2 feet thick. 
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Woods Run limestone. Johnson gives the following descriptions of 
this limestone. (17 pp. 66-69). 

“The Woods Run limestone is an impure, fossiliferous limestone 
occurring in one or two thin beds from 80 to 119 feet below the Ames 
and from 35 to 55 feet above the Pine Creek limestone. A thin coal, 
never more than 6 inches thick, frequently occurs just below the upper 
bed or at the horizon of the upper bed in places where that bed is 
missing. Many types of fossils were found in the Woods Run lime- 
stone and although at present no index fossils can be listed to identify 
this horizon, it can be said that in general there is a much greater 
proportion of gastropods than in either the Ames or Pine Creek 
limestones. 

‘“‘The Woods Run horizon is well exposed at Nadine, where the 
upper limestone bed, 5 to 6 inches thick, is 102 feet below the Ames 
and 17.4 feet above the lower limestone bed which is 2 to 4 inches 
thick. The Woods Run coal does not occur in this vicinity. Recently 
a cut made near the junction of the old Squaw Run brick road and 
the new concrete road which follows up the valley, exposed two 
inches of ferruginous, argillaceous, Woods Run limestone at an ele- 
vation of 787 feet. The Ames outcrops farther up the brick road at 
an elevation of, 884; the interval between the two therefore is 97 feet. 
Neither the coal nor the limestone beds occur in the northwest part 
of the quadrangle. At the mouth of Ninemile Run, 2 inches of 
Woods Run coal occurs about 83 feet below the Ames. Following up 
the stream the coal disappears but in its place one finds 0 to 3 inches 
of typical Woods Run limestone. Here the interval to the Ames 
appears to be about 90 feet. A third of a mile south of the station 
at Trafford City the Woods Run horizon is well exposed along the 
Pennsylvania Railroad tracks, the section being as follows: 


Section a third of a mile south of Trafford City 
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‘A very complete section of the Conemaugh from the Ames lime- 
stone to the Buffalo sandstone is exposed in the quarry of the Union 
Sewer Pipe Company, across the river from Versailles. 


Section at Union Sewer Company’s quarry 
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Limestone, fossiliferous, Ames 
Clay and clay-shale, red ............ 18 
Shale, greenish-yellow ..........+... 16 
Clay, gray, but weathers red ........ 4 8 
Shale, gray at base, greenish-yellow 
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Limestone, fossiliferous, impure, Woods 
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‘‘A careful search for fossils in the lower limestone bed was made 
both here and near Trafford City, but none were discovered. The 
exceedingly impure character of the limestone doubtless accounts for 
this. In the valley of Long Run between Youghiogheny River and 
B. M. 815 and also in Snake Hollow, the next valley to the north, 
both the Woods Run limestone and coal are exposed at a number of 
places and they proved very useful in determining the structure of 
the rocks in that locality. The interval from the Ames to the upper 
Woods Run limestone or coal at Versailles ranges from 90 to 100 
feet; at Trafford City the interval is 95 feet.’’ 


Ames limestone. Johnson gives the following descriptions of the 
Ames limestone in the Pittsburgh Quadrangle (17 pp. 62-64). 

‘‘This marine limestone is the highest, stratigraphically, of all the 
marine limestones occurring in western Pennsylvania. Because of 
its position almost in the middle of the Conemaugh, its widespread 
occurrence and easy recognition, it is.a most valuable aid to the geol- 
ogist and from that standpoint ranks next in importance to the Pitts- 
burgh coal in the vicinity of Pittsburgh. In its typical occurrence 
it is a greenish-gray or greenish-yellow limestone from 6 inches to 4 
feet thick. Where it is 2 to 4 feet thick it usually occurs as two or 
three closely spaced beds separated one from another by a few inches 
of limy shale. It is always marked by an abundance of fossils, chief 
among which are crinoid stems, Chonetes granulifer (a small brachio- 
pod) and Ambocoelia planoconvexa (small, marine bivalve with a 
prominent beak). Occasionally it is shaly and soft, as in places be- 
tween Troy Hill southwest of Herrs Island, and Millvale; ordinarily 
it is more resistant to weathering than the adjacent soft shale and 
clay, and stands out prominently except where covered by vegetation. 
It was found everywhere the horizon outcrops except on one side of 
the little knoll at B. M. 740, mouth of Peters Creek (n.b. the knoll 
is not shown on the topographic map), at which point it was eroded 
previous to the deposition of the Grafton sandstone.’’ 

In the northern part of the county it is developed as one of the 
most persistent beds. Along Little Deer Creek in Indiana Township, 
it is a greenish rough-looking fossiliferous rock composed of a 1-font 
bed of fairly good limestone at the top, a bed of candy limestone at 
the base, the two layers separated by 4 inches of shale. It was quarried 
and burned here but yielded poor lime. 

It is present in Shaler Township; in Hampton Township where 
it is 244 feet thick; in Reserve and McClure townships with a thick- 
ness of 2 to 3 feet; in Ross Township it is 2 feet thick; 4 feet thick 
in McCandless Township ; is present in Pine Township; is only 1 foot 
6 inches thick in Franklin Township in one place where it was once 
quarried and burned; is 2 feet thick in Ohio Township and 3 feet 
thick in Sewickley Township. 
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The following descriptions also are quoted from Johnson (17). 


Duquesne limestone. ‘‘The Duquesne limestone is a thin fresh-water 
limestone which occasionally appears directly below or within a few 
feet of the base of the Duquesne coal. It is most conspicuous in that 
part of the bluff on the north side of Allegheny River which faces 
Herrs Island, the limestone attaining its greatest thickness, 314 feet, 
at a point directly opposite the north end of the island. A hundred 
yards from the mouth of Becks Run large blocks of Duquesne lime- 
stone, 8 to 12 inches thick and containing great quantities of ostracod 
shells, were noted. <A third interesting occurrence is along the Peters 
Creek branch of the Pennsylvania Railroad, about 600 yards south- 
west of B. M. 740 on the bridge over Peters Creek. At this point 
the Grafton sandstone is unusually thick and the strata above the 
limestone are concealed, hence the correlation of the limestone, here 
15 inches thick, was in some doubt until the section near B. M. 
740 was studied.’’ 


Wellersburg limestone. ‘‘The Wellersburg limestone is seldom seen. 
Where it does occur it is impure and usually nodular, and is found 
in the middle or towards the base of the Wellersburg clay.”’ 


Clarksburg limestone. ‘‘The greatest thickness of the limestone 
occurs near Coulter in the south tip of Versailles Township. The 
following section was noted in the river bluff above the railroad tracks 
about half-way between Coulter and Robbins Station. 


Section of Clarksburg limestone southeast of Coulter 
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“* Across the river from Coulter the rapidly changing appearance of 
this horizon may be observed, the massive limestone bed noted in the 
section given above thinning rapidly from its greatest thickness here, 
three feet, until it is entirely replaced by strikingly cross-bedded sand- 
stone. Another good exposure of the Clarksburg limestone occurs 
in the valley south of Boston and leading to the Wiley Run road. 
Here also there are two beds of limestone and at a point about one 
mile south of B. M. 780 they measure 30 inches (upper bed) and 36 
inches (lower bed). This is the maximum observed thickness of the 
Clarksburg limestone. In other parts of the quadrangle the limestone 
seldom attains a thickness of more than one foot and is frequently 
entirely lacking from the section. 

‘‘The Clarksburg limestone and associated ic beds occur from 
90 to 135 feet below the base of the Pittsburgh coal, the average in- 
terval to! the limestone being about 105 feet.”’ 


Pittsburgh limestones. ‘‘As many as eight different beds of lime- 
stone have been noted within 70 feet below the base of the Pittsburgh 
coal. In some places only one or two limestone beds occur in that 
interval. Most of the beds are irregular and local in their occurrence 
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and because of that fact it has been deemed wisest to classify them all 
under the name Pittsburgh limestone, rather than attempt to attach 
individual names to each. The beds in this 70 foot interval are so 
thin and diversified that it was not possible to show the character 
of this part of the Conemaugh in the illustrations. For that reason 
a few typical sections are given in detail.” 


Section % mile south and a little west of 
Youghiogheny and Monongahela Rwers. 
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“Section 14 mile northeast of B. M. 999, 
east of Wilkinsburg 
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“The thickest and most persistent of the Pittsbur i 
gh limestones oc- 
curs from 25 to 40 feet below the base of the Pittsburgh coal. It 


attains its maximum development in the southern third of the quad- 
_rangle.’’ 
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LIMESTONES OF THE MONONGAHELA GROUP 


Fishpot limestone. ‘‘The Fishpot limestone in this region is thin 
and irregular in its occurrence. As a sweeping generalization, it may 
be said that it is frequently present in the southern half of the 
quadrangle and usually lacking in the northern half. Where present 
it occurs a few feet below the Sewickley coal horizon and averages 
about four feet in thickness. The following section illustrates the 
character of this part of the Monongahela group. 


Section 4% mile north of Cowansburg, Sewickley Township 
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Benwood limestone. Above the Sewickley coal is a series of strata, 
aggregating in places 160 feet, which was formerly called the ‘‘Great 
limestone ;’’ later, in accordance with the system of using geographic 
terms to designate geologic divisions, it was named the Benwood lime- 
stone, from the town of Benwood, W. Va., a short distance below 
Wheeling. The name Benwood was later restricted to the lower lime- 
stones of this interval and the name Uniontown, already in the litera- 
ture, was retained for the upper limestones. It is in the restricted 
sense that Benwood is here used. Between the Benwood and Union- 
town limestone members is a shale interval of 15 to 20 feet. 

In the Burgettstown and Carnegie quadrangles the Benwood mem- 
ber consists of several beds of limestone separated by thick layers 
of shale. To two of these limestone beds, which are valuable oil 
horizon markers, Griswold*® has given geographic names. The lower 
bed, of cream-white limestone, which lies 35 feet above the Sewickley 
coal, he has called Dinsmore, from exposures at Dinsmore, Washing- 
ton County, Pa. The upper brown limestone bed he has called 
Bulger, from typical exposures at Bulger, Washington County. The 
Dinsmore limestone bed has a thickness of 4 feet and the Bulger 
limestone bed a thickness of 1 to 2 feet. These two limestone beds 
are separated by about 20 feet of shale, olive green at the top and 
reddish or yellowish below. 


Uniontown limestone. Above the Benwood, separated therefrom by 
15 to 20 feet of coarse calcareous shale, lies the Uniontown limestone 
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member, generally four separate beds, though none of them are well 
developed in the Burgettstown and Carnegie quadrangles. The 
first consists of about a foot of solid limestone, which shows a yellow 
surface when weathered and is blue when freshly broken; the weathered 
surface always shows small protuberances, due to the presence of 
particles that are more resistant than the surrounding matrix, which 
give it the appearance of being covered with small pimples and 
make it easily recognizable. Ten feet above this limestone is another, 
about a foot thick; it is composed of two slightly different materials, 
which on weathering produce a characteristic spotted surface which 
serves to identify the rock wherever found. From 16 to 18 feet 
above the last-mentioned bed is a blue limestone, which on weathering 
has a white residue of clay upon its surface but is nevertheless easily 
distinguishable from other white limestone because the blue generally 
shows through the surface color. A foot or so above this bed is the 
top stratum of the Uniontown limestone member. On weathered out- 
crops this is a soft yellow limestone, but on fresh fracture it shows 
brownish red. It disintegrates readily and is seldom found in a 
solid ledge, its outcrop usually being marked by the presence of 
brown limestone nodules. 

The only fossils in the Uniontown limestone are fish remains and 
minute ostracods. 


Waynesburg limestone. ‘‘The following sections illustrate the char- 
acter of the upper part of the Monongahela group (17, pp 37-38): 


“Section 214 miles west-southwest of Frank 


Ft. in. 
Goal) Waynesburg <. e.26. <iais cere cies ave ae il 2 
SHale Sandy. savas veteys, ot eheweeitie spare. are 15 
SAMOSEONGS iter ects = Sac.e oe tala at arer anak 5 
Shale; ‘brown, sandy iv... 2. os... 20 
Limestone, dark grayish-blue ........ 1 6 
Shale brown, Sandy e.°. bh). «serials ox 7 
Sandstone, brown, cross-bedded ...... 10 
Limestone, dark blue ............... oe 


“*Section 100 yards southeast of B. M. 1224, northwest of Willock 


Ft. in. 
Coal Wis yHesbureiy cine cm velecreicie sie a 3 
Olay Rac cicltes sate deca wer, ana eeee ae 3 
WGIMeStONe Gti ae craatetermedteees aide core 2 
Shale Mee ase se scene ee te ee eee 13 
Sandstone, soft, thin-bedded ........ 5 
Concealed gid: \ivkvaneren seb atte Seite Oe 3 
Goal, bloom) thine. ..de. sin doen aeons 2 


‘Section 1144 miles west-northwest of Bruceton 


Ft. in. 
Goal, Waynesburg: chrestedlocaa-e cen al 3 
Shale with occasional thin sandstone 
DDO vais nierdueratate tocol siete chetashete emanate ates 15 
Coal, Little Waynesburg ............ 7 
LOE gis ark Rao Cos or ORE CRE esc 4 
Sandstone and sandy shale .......... 5 
Concealed's 4 con. eee eee eee. 10 


ALLEGHENY COUNTY 167 


_ “Tn a number of localities where the Waynesburg coal had heen 
eroded the Waynesburg limestone was found fairly well developed, 
particularly in Baldwin Township. A maximum of 14 feet of cream- 
colored, shaly limestone was observed in the railroad cut 114 miles 
west and little south of Willock.’’ 


LIMESTONES OF THE WASHINGTON GROUP 


The Mount Morris and Colvin Run limestones are probably present 
in the highest hills in the southern part of the county, but they 
have not definitely been recognized. They are better developed in 
Washington and Westmoreland counties. They are of little impor- 
tance. 

CALCAREOUS MARL 


J. B. R. Dickey, describes a calcareous marl deposit in Allegheny 
County in Mim. Bulletin 76 of this Survey as follows (18, p. 10): 

““A deposit of fine textured, white marl analyzing over 90 per 
cent carbonate occurs on the farm of Stephen Bedner about 1 mile 
from Bridgeville. The deposit has not been inspected by the writer.’’ 
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ARMSTRONG COUNTY 


The limestones of Armstrong County are of major importance and 
have been quarried and mined extensively at several different places. 
For several years four large operations have been located near Kaylor, 
Worthington, Templeton, and Kittanning, with many small projects. 
With better railroad facilities and increased demand other quarries 
or mines could be opened. In no other counties in the State has 
limestone mining been carried on so successfully and on such a large 
scale as in Armstrong and the neighboring county of Butler. 

In the geologic section that follows, compiled from various sources, 
are given the various members that have received names. These in- 
clude practically all the coal and limestones but not many of the 
shales and sandstones that comprise the major portion of the strati- 
graphie column. 

Although a number of limestones are given in the section and 
are described in the following pages, only two are of any particular 
importance—the Vanport and Upper Freeport. The Vanport is es- 
pecially valuable as it is well adapted for use as flux, lime, cement, 
pulverized limestone (raw), and for the construction of hard-sur- 
faced roads. It will become of increasing importance as transportation 
facilities are improved. The Upper Freeport limestone is mainly 
valuable for use as a fertilizer, either raw or burned to lime, and 
as such has long been used. The other limestones, although utilized 
in a few places, are of little consequence. 


Generalized geologic section of Armstrong County 


PENNSYLVANIA SYSTHM Feet 
Monongahela group ........... 200 
Benwood limestone 
Sewickley coal 
Sewickley (Fishpot) limestone 


Lower Freeport limestone 
Lower Freeport sandstone 
Upper Kittanning coal 
Johnstown limestone 
Middle Kittanning coal 


Redstone coal 
Pittsburgh sandstone 
Pittsburgh coal 
Conemaugh group 
Pittsburgh limestone 
Connellsville sandstone 
Morgantown sandstone 
Ames limestone 
Bakerstown coal 
Brush Creek coal 
Brush Oreek limestone 
Saltsburg sandstone 
Mahoning sandstone 
Allegheny group 
Upper Freeport coal 
Upper Freeport limestone 
Upper Freeport sandstone 
Lower Freeport coal 


wee wees eens 


Ce a rd 


Lower Kittanning coal 
Kittanning sandstone 

Vanport (Ferriferous) limestone 
Clarion coal 

Clarion sandstone 

Craigsville coal 

Brookville coal 

Brookville fire clay 


Potisville* series 20 ne ome ee 140 


Homewood sandstone 
Mercer coals and shales 
Mercer limestone 
Connoquenessing sandstone 


360 MISSISSIPPIAN SYSTEM 


Pocono’ series eins. CR 345 


Burgoon (Mountain or Big Injun) 
sandstone 
Cuyahoga (Meadville) shales 


Distribution of the Geological Formations. The oldest strata ex- 
posed belong to the Pocono series. These are sandstones and shales 
and can be seen along Allegheny River between Phillipston and 
Templeton. Some of the earlier workers believed that the Mauch 
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Chunk series was also present in the region but it is now believed 
to be absent due to an erosional unconformity. The Pottsville strata 
composed mainly of sandstones but with some shales and a single 
bed of impure limestone are exposed in the major stream valleys of 
Armstrong County as far south as Mahoning Creek, with a small 
outlier along the South Fork of Pine Creek in the vicinity of Oscar. 
The Allegheny group forms the upper valley slopes in the northern 
part and the valley bottoms in the southern part of Armstrong County. 
The Conemaugh constitutes the major portion of the uplands. The 
Monongahela group has a very limited development in the uplands 
in the southeastern part of Armstrong County bordering Indiana 
County. 

The strata of Armstrong County have been siightly folded in broad 
anticlines and synclines but have not been seriously disturbed. Over 
wide areas the beds are approximately horizontal and in no place 
observed are the dips steep. Dips of more than 5° are unusual. Apart 
from the gentle folds there is a general dip to the southwest so that 
in general one encounters younger strata in the southern part of the 
county and older beds in the northern part. 

Few, if any, of the different strata recognized are continuous 
throughout the entire county. This applies particularly to the lime- 
stones. 

The geologic column above contains the names of 9 limestones. 
Of these the Vanport overshadows all others in importance; the Upper 
Freeport is of considerable value in several sections in the southern 
part of the county; the others are of little or no economic value. 


LIMESTONES OF THE POTTSVILLE SERIES 


Mercer limestone. The lowest limestone member in Armstrong 
County is the Mercer and it has been reported to outcrop in only 
one place, near McCrea Furnace, where it consists of 6 to 10 feet 
of sandy limestone lying about 140 feet below the Vanport lime- 
stone. It is of no value. 


LIMESTONES OF THE ALLEGHENY GROUP 


Vanport limestone. The Vanport limestone is a gray rock contain- | 
ing many marine fossils. In many places it is distinctly separable 
into two members, the upper gnarly or shaly and fairly impure, 
with the lower massively bedded, hard and pure. The lower member 
is generally two or three times as thick as the upper. The lower 
portion seldom contains less than 95 per cent calcium carbonate. The 
impurities are almost equally divided between magnesium carbonate, 
silica, iron oxide, and aluminum oxide. It is an excellent stone for 
flux and has been quarried and mined extensively for this purpose 
for local use and even for the Pittsburgh region in those places, where 
the stone is accessible for railroad transportation. As it generally 
outcrops along steepsided valleys it is seldom possible to obtain large 
quantities by open quarry methods and consequently underground 
mining has been necessary. 

The stone is also well adapted for the manufacture of Portland 
cement although at present there is no cement plant in the county. 
A large quantity of the fine sizes produced in preparation of fluxing 
stone at Kaylor and Buffalo Creek is shipped to the Portland cement 
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plant of the Universal Atlas Company near Pittsburgh. Locally the 
Vanport is quarried by the farmers to be burned for agricultural 
lime or to be pulverized and used in the raw state. The better layers 
meet the specifications of the Highway Department and the stone 
is increasingly utilized for the construction of roads. 

The Vanport varies in thickness considerably. For miles it may 
be regular and then suddenly decrease or entirely disappear within 
a very short distance. This change has been attributed to original 
differences in deposition, to subsequent removal before the overlying 
beds were deposited, or to underground solution at a later period. 
. The prevalent view seems to be the first but probably the other ex- 
planations are also correct for some localities. One example to be 
described on a later page was noted where a part of the Vanport 
limestone was removed by the stream erosion before the deposition 
of the overlying shale. 

The Vanport limestone is generally a grayish rock. It is of marine 
origin, as in places it contains abundant brachiopods and joints of 
erinoid stems and occasionally cyathophylloid corals, as well as 
pelecypods and gastropods. In thickness it varies from 0 to 20 feet, 
the latter thickness being reached at West Winfield, just across the 
line in Butler County, where it is extensively mined by the West 
Penn Cement Company for the manufacture of Portland cement 
(this report p. 261). The average thickness for the county, where 
exposed, is probably 10 to 12 feet, though in many well records it is 
noted to be about 20 feet thick. It generally has at least two massive 
layers at the base and thinner overlying beds separated by shale 
partings. 

The limestone is notable from the fact that it bears upon its upper 
surface an iron ore that is generally a hard, often siliceous layer of 
impure hematite, limonite or siderite, ranging from a few inches to 
a foot or more in thickness. This was called ‘‘buhrstone ore’’ by the 
geologists of the Second Geological Survey of Pennsylvania because 
it is often underlain by cherty material in nodules or in thin bands. 
Sometimes the ore occurs as carbonate nodules in the first few feet 
of shales overlying the limestone. At Kittanning the ore is fossiliferous, 
containing abundant impressions of shells, mainly brachiopods, and 
furnishes proof of the ore being simply a replacement of the upper 
portion of the limestone by iron minerals carried in solution by cir- 
culating waters. The same condition exists elsewhere.. Ruins of old 
blast furnaces can still be seen in several places in the county where 
this ore was smelted. The openings where ore was mined have been 
closed by collapsing roofs and are scarcely recognizable. 

The limestone rises above the water in Allegheny River just below 
Kittanning and remains above water level up the Allegheny to the 
northern margin of the county. 

The Vanport has not been found on the west side of the river 
nearly opposite Ewing. For an area about 1 to 2 miles on either side 
of Mosgrove it seems to be absent from both sides of the river. It 
has not been found over a considerable area on the north side of 
Allegheny River east of Rimer, nor in the hills along the south side 
for 4 to 5 miles above Gray’s Hddy. It is absent also on the north 
side of the river just west of Phillipston. At other places the lime- 
stone seems to be present, although in certain localities very much 
thinner than usual. This is the case on the south side of the river 
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opposite Phillipston and at other points. Furthermore, the iron ore 
layer may be present aithough the limestone is wanting, as along the 
highway northwest of Phillipston where hematite ore occurs at the 
base of a heavy sandstone. Similar conditions prevail opposite Ewing, 
where the limestone is reported wanting, but, from the number of 
old pits which oceur at this point just beneath a heavy sandstone, 
it is evident that the ore is present and was mined extensively. The 
Vanport occurs along Redbank Creek from the mouth of the stream 
to its headwaters. It outerops along the valley of Limestone Creek 
to above Adrian, on Sugar Creek nearly to Kaylor, and up Huling 
Run to the vicinity of Sherrett. On Buffalo Creek the limestone is 
above water level for a mile north of the junction with Rough Run. 
It rises above Buffalo Creek again about 2 miles below Buffalo Mills 
and is about 250 feet above water on the axis of the Kellersburg 
‘anticline in the vicinity of Craigsville. It then drops to water level 
on Little Buffalo Run about three-quarters of a mile west of Nichola 
and on Patterson Creek near Fosters Mills. 

Its horizon is above water on the Cowanshannock from about 1 mile 
east of the western margin of Valley Township to the western bound- 
ary of Cowanshannock Township. It is known to be present from 
its western outcrop to a point about 1 mile east of Greendale, but 
it is not known east of that point and it is apparently cut out by a 
heavy sandstone which occurs at its horizon in this locality. On the 
South Fork of Pine Creek it is revealed on the crest and flanks of 
the Greendale anticline. It rises to view at Pine Furnace, reaches 
an elevation of 150 feet above the creek about 1 mile west of Oscar, 
and descends below water level again about half a mile west of Echo. 
It is not known to be present everywhere along this creek, but prob- 
ably it is. It is above water for about 3 miles along North Fork of 
Pine Creek on the western flank of the Greendale anticline, where 
it shows its usual thickness. In Secrubgrass Creek it rises to the sur- 
face about half a mile east of Goheenville and remains above the 
stream for about 3 miles to the eastward. 

At water level on Crooked Creek east of Girty and around the 
‘‘Loop’’? 2 miles west of the hamlet, the Vanport limestone is ex- 
posed. It shows 8 to 10 feet of solid limestone; it is dark bluish gray 
on the freshly broken surface, but reveals a large number of white 
fossils (mostly erinoid stems) on the weathered surface. It is com- 
pact, rather coarse, and very brittle. The richly-fossiliferous, weathered 
surface is a distinguishing feature. The exposed edge often has a 
pitted appearance, due to irregular weathering along bedding planes. 
Above the limestone are 22) feet of sandstone and shales, the upper 
layers containing iron ore nodules. This horizon is overlain by 8 feet 
of fire clay, often of poor quality, which underlies the Lower Kit- 
tanning coal bed. 

The largest stone operation in the county is located along Sugar 
Creek between Kaylor and Bradys Bend, in Bradys Bend Township 
where the Pittsburgh Limestone Company, a subsidiary of the United 
States Steel Corporation, has three extensive mines. The original 
operation was by open cut quarrying but now all the work is under- 
ground. Two of the mines are located on the north side of the creek 
and the other on the south side. A section exposed near No. 2 mine, 
south side of Sugar Creek is as follows: 
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Section south side of Sugar Creek 
Ft. in 
Shale. -s «cesses + sioue cess notes rs ia 
TrOM: GEG. vo 5.6 eclonee ¢oinisvets's hele Ceiate 4 to 10 
Discontinuous chert layer .........«- 0 to 2 
1. Thin bedded gnarly limestone ........ dy il 
2. Grayish blue limestone weathering to a 
dove color containing large crinoid 
SEQUIUS Lys 55 oc aishste etal ow le ae Matteo ialeia lel otis 1 6 
Staley’ o% vee, apersee outa arena sett wie a0 as toad a calioks 4 
38. Massive bluish gray limestone...... 6 0 
Stylolite: parting) wiG ciency ew sips oss 
4, Bluish gray limestone .....07....s061 4 4 


In the mines, the sections at different places vary considerably. 
The lower bed is commonly 6 feet thick. The practice is to leave 
the two upper limestones as a roof and also as much as 16 inches 
of stone at the base. The reason for leaving the lower stone is on 
account of a somewhat higher silica content. The thickness removed 
averages 1114 to 12 feet. The drill hole records show a,thickening 
of the Vanport to the northwest up to 20 feet, a slight thinning to 
the south and a rapid thinning to the east. 

In mining, the room and pillar method is used. The main haulage 
entries follow the outcrop of the limestone into the hill roughly at 
right angles to the valley. The rooms are 40 feet wide with 20-foot 
pillars. Falls of roof in old rooms are not unusual, but very little 
timber is required. In one of the mines the main entry is used as 
a highway by the workmen who drive their automobiles into the mine 
to a distance of half a mile. Some vertical shafts are sunk from the 
surface for ventilation. 

The stone from the three mines is hauled to a common crushing 
plant located in the valley. The stone is crushed to the desired size 
for blast furnace use, and the finer sizes are sold for road purposes 
or shipped for Portland cement manufacture. This plant has a re- 
ported daily capacity of 5000 tons. 

The second largest limestone operation in Armstrong County also 
belongs to the Pittsburgh Limestone Company. This mine is located 
on the west side of Buffalo Creek about 114 miles southwest of 
Worthington. The Vanport limestone in this section is considerably 
thicker than at Kaylor. A typical section is as follows: 


Section in Buffalo Creek quarry 


Ft. In. 
Shale, dark blue to black 
1. Gnarly limestone, either massive or divided into 4 to 
6 layers by thin partings of black shale. Large 
crinoidestems abundant: sais sceeke eee amines eoe 1 6 
Thin shale parting 
2. Limestone similar to above ......cacsccscccccecee 1 6 


Thin shale parting 


oe an ete We ed with different layers separated 
y very thin shale partings. This 1 
called “shelly bed” --..070e--cse 2 0 


Shale parting. Thickest ye parting in section, 


4 Gray limestone, massive when fresh but breaking into 
thin rough surfaced layers on weathering, Has 
local thin shale partings. This is the principal bed 
of stone and is of best grade 
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5. Blue to black limestone with some fossils. Breaks 
into more or less rectangular blocks when shot .... 4 3 
Bluish black shale 


In mining, the two upper layers of limestone are normally left 
for the roof. Occasionally they break loose and when large blocks 
fall the overlying shale also comes down in large masses as it has 
been extensively broken by small faults that show in the numerous 
slickensided surfaces. When a break in the roof starts, large timbers 
are put in the mine some distance back from the break in an effort 
to stop the progress of the roof falls. Ordinarily the roof remains 
firm without any timbering for years after the removal of the work- 
able stone. 

In mining the stone, main entries are driven with 40 feet rooms 
leading off, separated by 20-foot pillars. The main haulage entry fol- 
lows in on the bed, which outcrops only a short distance above the level 
of the creek. The power house is located within the mine about 1 
mile from the entry and workmen drive their automobiles in to this 
point. 

Layers 4 and 5 are drilled and shot down first. Layer 3 is then 
drilled by stoper drills and shot. In this mine all the limestone is 
taken out down to the underlying shale as there is no good parting 
within the lower bed of limestone. In fact, in places the underlying 
shale is so firmly attached to the base of the lowest limestone layer 
that some of it breaks away when the limestone is shot. 

The stone is loaded by electric shovels and hauled outside to the 
stone crusher. The gyratory crusher is set to break the rock to 8 
inches. Ordinarily everything from %4 to 8 inches in size goes to the 
iron furnaces in the Pittsburgh region for flux. However, when there 
is an active demand for crushed stone or stone for Portland cement 
manufacture more of the smaller sizes are separated. The capacity 
of this plant is given as 3000 tons of rock per day. 

In one place in this mine an old stream channel was observed, now 
filled with sand, clay, shale, fragments of limestone and iron ore 
concretion. The channel has been cut almost to the base of the 
limestone. At the deepest part of the channel 14 feet of the lime- 
stone had been removed.. There is little doubt but that this was 
eroded by a current before the laying down of the overlying shale 
and while the limestone was still in an unconsolidated condition. 

The Templeton Limestone Company has been operating a limestone 
mine in the Vanport about one mile south of Templeton to obtain 
fluxing stone and crushed stone for highway construction 


Generalized section at Templeton Limestone Co. quarry 


Ft. in. 
Shale 
Iron ore layer, thin 
WUTMOCS TOM Ga epesate re artes esa sasars dais. 14 '0/0,0 als 1 2 
Shale parting 
NGIMESLGI Gm stett cers) cra rlone'a\s.2 elev sic\a'a)a te ele 1 6 
Shale parting 
Gnarly {DIME SStONG ie are eit ic.c breis ie «veisise 2 to 8 
Massive limestone with one prominent 


break 52 inches from base .........- qT 8 
Shale f 
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The beds are very uniform for the distance followed, about 1700 
feet at the time visited. The strata have a few gentle rolls. Mining 
and loading are done by hand. The stone is crushed and screened 
according to the demand. An analysis of this stone, said to be a fair 
average, is given on a later page. The daily production capacity 
is said to be 700 tons. 

Across Allegheny River at Kittanning, the Kittanning Limestone 
Company operates a mine. The stone removed is massive in character 
and averages 81% feet in thickness. About 3 feet of overlying lime- 
stone is left as a roof and about 6 inches of stone at the bottom 
A fault zone which is not clearly understood cuts across the prop- 
erty. The daily capacity of the mine is given as 1200 tons. In 1929, 
at the time visited, about 80 per cent was being sold for fluxing stone 
and the balance for crushed stone. An analysis is given on a later page. 

During the summer of 1919, the writer and A. H. Fretz collected 
much information concerning the materials in Armstrong County 
suitable for highway purposes. The following disconnected notes made 
in this investigation on different localities where the Vanport lime- 
stone might be readily quarried supplement some of the information 
given above. 

On Sugar Creek and tributary streams the Vanport limestone is 
abundant. There is little need for more quarries here, however, on 
account of the large operations of the Pittsburgh Limestone Company. 

Near the mouth of Snyders Run the iron ore layer lying above 
the Vanport was formerly worked. There should be from 10 to 15 
feet of limestone at this point. 

Along the west bank of Huling Run the Vanport outerops on the 
farms of Robert Hayes, Henry Rickel, Jacob Kocher heirs, J. W. 
Foster and T. V. McKee heirs. The Vanport is typical with an iron 
carbonate top layer. It is 20 feet thick. On any of these properties it 
could be developed and on the McKee property it is immediately 
accessible to the highway, has only a moderate overburden, and could 
be opened for a long distance on a narrow bench with almost negligible 
overburden. The McKee quarry shows only 4 feet of limestone but 
numerous well records give 18 to 22 feet as the thickness. 

On the farm of Michael Wolf, half a mile up hill from Rimer sta- 
tion, considerabie Vanport limestone has been dug by the farmers of 
the vicinity. It was worked along the hillside at the outerop for a 
distance of about one-quarter mile. The openings are now partly 
filled but it seems that the limestone is about 8 feet thick, massive, 
and of good quality. A large amount could be removed in open cut 
with comparatively small removal of overburden and a very great 
amount could be obtained by mining. 

A quarry in the Vanport limestone on the property of George 
Hynman at Nichola was actively worked for several years by the 
Punxsutawney Iron Company for flux. 

On the highway west of Craigsville, the Vanport limestone out- 
crops in the road as if placed there as broken stone by road super- 
visors. This outcrop should be possible of development on the farms 
of that region. 

The limestone mines on the east side of the valley of Rough Run 
at West Winfield have their adits in Butler County, but the greatest 

part of the material mined comes from the Armstrong County side. 
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These mines are the property of the Pittsburgh Sand Company, the 
Pennsylvania Clay Products Company, and the Winfield Sand Com- 
pany. The Vanport is typical, gray in color and 20 feet thick. It dips 
eastward from Rough Run to Buffalo Creek. It outcrops along Rough 
Run 20 to 80 feet above the water line and along Buffalo Creek about 
10 feet above the water line along the west bank. It is at or below 
the water level along the east bank. The limestone is used as flux. 
The iron carbonate layer was smelted at a blast furnace here; the 
furnace has been dismantled many years. 

On the property of James Jones at the confluence of Rough Run 
and Buffalo Creek, the Vanport limestone is exposed in the east bank 
of the stream, and its solution cavities look like muskrat holes. On 
the west bank the limestone on the Charles Ross property is not visible 
as an outcrop. It may be hidden under the Winfield Railroad embank- 
ment or it may not outerop at all. 

In the north part of Kittanning the Vanport is exposed. It is about 
9 feet thick, of which 8 feet is massive and of good quality. In the 
past it had been quarried in several places for lime. 

On the south side of Red Bank Creek there are probably a num- 
ber of places where the Vanport could be quarried easily, especially 
along the valleys of the short tributary streams. Near Oak Ridge 
some stone has been quarried and also mined. It was 434 feet thick 
at one of these openings. Half a mile south of South Bethlehem, on 
the land of the Pine Run Coal Company, the Vanport has been quarried 
to a small extent for lime. The opening is about 50 feet above the 
road. It seems to be 5 to 6 feet thick. The overburden conceals the 
bed in part. To obtain much stone it would be necessary to remove 
10 to 15 feet of overlying soil and shale. Another similar old open- 
ing on the edge of the borough of South Bethlehem is now inaccessible 
for examination. About one mile west of this locality, D. and C. E. 
George have quarried the Vanport along the hillside for a distance 
of about 600 feet to obtain stone for burning. The overlying shale 
has slumped down and concealed the limestone. To obtain more stone 
it would be necessary to remove about 12 feet of overburden. The 
bed is said to be 6 feet thick. Two miles southwest of South Bethlehem, 
the Vanport has been quarried. Beneath a thin cover of decomposed 
shale, about 10 feet thick as a maximum, there is a 1-foot layer of 
ferruginous limestone overlying 6 feet of good grade massive lime- 
stone. The upper portion of the limestone is well filled with crinoid 
stems. Several acres of limestone could be obtained here without 
excessive stripping. Similar occurrences of the Vanport can be found 
on the south side of Redbank Creek westward to its junction with 
Allegheny River. 

As stated above, the Vanport limestone outcrops along both sides 
of Mahoning Creek throughout its entire course. The following oc- 
currences are probably typical. The Pittsburgh & Shawmut Rail- 
road has uncovered the Vanport limestone for a long distance in its 
side hill cuts from Putneyville to Nitro and east to Little Mudlick 
Creek. The thickness is 6 feet. The upper part is iron carbonate 
ore. The overburden is shale and thick soil. The total length of lime- 
stone exposed here will measure about 2 miles. A 10-foot bench of 
the limestone could be developed without the removal of excessive 
overburden. 
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The Potter Coal Company has a small quarry in the Vanport lime- 
stone at the confluence of Little Mudlick and Mahoning creeks. The 
stone is used for burning. Adjoining the Potter Coal Company’s 
quarry is that of Brown and McCullogh of Kittanning. These two 
properties could be developed without removing a large quantity of 
the shale overburden. The limestone is typical and 6 feet thick. About 
a mile and a half up Little Mudlick Creek, Joseph Beam has quarried 
the Vanport limestone which outcrops close to the creek line. 
Prospecting trenches were dug in the spring of 1919, uncovering 
the Vanport. This property would give a fair. quantity of stone with- 
out excessive overburden. The thickness seems to be 6 to 7 feet. 

John and Dal Hoffman have Vanport limestone on their property 
at McCrea Furnace. It is exposed in a steep bluff cut by Mahoning 
Creek. As the bank is very steep and the Vanport outcrops part 
way to the top, mining methods only could be used to get a large 
quantity of material. The formation has a thickness of about 8 to 
9 feet. 

J. W. Best has a large quarry on his property 144 miles south- 
east of Eddyville. The Vanport here is 7 feet thick. The stone is 
typical and of excellent quality and uniform along the present opening 
of about 800 feet. The overburden would not become excessive back 
20. feet from the present face and the rock could be opened over 
a longer area| than at present. Such overburden as would be removed 
could be dumped over the adjacent bank. This property could supply 
a large quantity of material. It is accessible to the highway. 

J. J. Kammerdeinner has a quarry on the Vanport limestone along 
Serubgrass Creek east of Goheenville. The outcrop is close to the 
water level. This property could furnish a considerable quantity 
of stone in a quarry opened along the outcrop. The highway rather 
than the overburden would limit the extent of the quarry in width. 
About 4 to 5 feet of the bed lies above the creek level. Probably the 
whole thickness of 8 feet could be quarried without especial trouble 
from normal water. 

William Marlin has a quarry opened on the Vanport east of the 
-Kammerdeinner property. The bed is 6 to 8 feet, massivelv bedded, 
with iron carbonate rock at top. Above is a shale 10 feet thick with 
iron concretions and medium heavy sandstone beds capping it. The 
quarry is entirely above high water. Overburden would become serious 
but a linear quarry along the outcron might furnish considerable 
quantity of stone without excessive stripping. 

At Slabtown on the North Fork of Pine Creek there are exposures 
of Vanport limestone on several properties. Here the Vanport out- 
erops along the hill. The character of the rock is typical. The out- 
erop can be traced on the properties of Louis and Jacob Baum. P. 
W. Zimmerman, J. M. Upperman, Mrs. Sarah Lockhart and Abraham 
Heffelfinger to the property of Robert Heffelfinger. Two quarries 
in the Vanport on the latter’s farm. are close to the water line, one 
on the north and one on the south side of Pine Creek Fork. The 
one on the south side exposed Vanport limestone. heavy bedded and 
typical in color and hardness, 10 feet thick, although a small part 
at the top is iron carbonate rather than limestone. The base of the 
limestone is about 5 feet above water level. The overburden is a thin 
soil and weathered shale mantle about 10 feet thick at the highway, 
tapering to nothing at the outcrop along the creck bank. The average 
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width from highway to creek is about 75 feet. The outcrop along 
the creek bank is continuously exposed for 1000 feet and probably more. 

Along the South Fork of Pine Creek the Vanport outcrops on 
both sides of the stream from near Pine Furnace to near Echo. The 
quarry of D. D. Marshall on the farm of H. L. Lepold, Dayton, 
Pennsylvania, located at Pine Furnace, was actively worked in 1919 
to furnish pulverized raw limestone for farm use and later for crushed 
stone. The overlying iron ore was removed years ago for use in the 
furnace. The section of the quarry is: 


Ft. in. 
NOU AnG CRNA Miri etc ict Melevestek eo 5-6 
PHMESTONS Cements Rake oreeste exe.) sais 1 
haly Hinestonew tac castors ee ke 6-8 
Massive Vanport limestone .......... 5 6 


A very large amount of stone could be obtained here at little expense. 

About one mile west of Oscar, the Vanport is about 150 feet above 
the creek but descends both east and west. In most places it is con- 
cealed by hillside talus although it has been quarried in a number 
of places. The Pine Furnace quarry is probably typical. 


The Vanport limestone is well developed in the vicinity of Stone 
House and Greendale along Cowanshannock Creek. Although the 
bed is generally concealed by hillside talus, it seems that a rather 
large amount of stone could be readily obtained. Just above the school 
west of Stone House small quantities of limestone have been quarried 
at many different times. Near the mouth of Long Run, some Van- 
port limestone has been dug on two adjoining farms. It is said to 
be 8 feet thick. 

The Vanport limestone appears above the surface along Kiskiminetas 
River for about 2 miles above and 1 mile below the mouth of Roar- 
ing Run. Platt described it (2, p. 17) as being 10 feet thick, ‘‘of 
a dark grayish-blue color, compact, very hard and brittle, fine-grained, 
presenting a rough surface at the fresh fracture, and abounding in 
encrinitic stems. Its weathered face, dark and rough, is easily dis- 
tinguishable at a glance from the Freeport Upper limestone, which 
has a smooth surface and is of a light blue color’’. Its outcrop occurs 
in the steep bluffs of the river, making it difficult to quarry. So 
far as known it has not been quarried at this point. 


Analyses of Vanport limestone 


1 2 3 
oe 1.20 1.40 2.60 
Le 42 BT 1.80 
ae ee 1.14 1.43 1.05 
BOs - socan 93.41 94.17 94.51 
MgCO, ....... 2.01 1.36 
Baeeine?. JY 048 028 
44 RN 044 012 076 
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4 5 6 7 8 9 
BOO at aa 96.007 94.721 95.567 94.185 93.292 93.246 
BCs cmsccs,- 1.498 1.044 1.422 1.483 968 1.740 
Al,O,+Fe,0, . 1.462 1.383 930 2.089 1.713 1.667 
BOL eanr). .790 2.300 2.110 2.100 3.220 3.420 
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180 LIMESTONES OF PENNSYLVANIA 


1. Kittanning Limestone Company, west side of Allegheny River, opposite Kit- 
tanning. Analysis by Pittsburgh Testing Laboratory, October 22, 1927. 

2. 'Lempleton Limestone Company, 1 mile south of Templeton. Analysis furnished 
by company. 

3. Vanport limestone quarried near Mahoning for flux. Analysis furnished by iron 
company. 

4. Vanport limestone. Stewardson furnace limestone, Armstrong County, one 
mile east of mouth of Mahoning Creek, in Madison Township. F. B. and L. Laughlin, 
Fine-grained; full of fossil casts; pearl gray; with conchoidal fracture. (3, pp. 85- 
86). 

5. Vanport limestone. J. A. Colwell’s quarry, Armstrong County. One fourth 
mile northwest from Mahoning furnace. Rather compact and fine-grained; full of 
fossil casts, bluish gray; with conchoidal fracture. (3, p. 85-86). 

6. Vanport limestone. Ross Reynolds’ limestone, Armstrong County, % mile 
north from Kittanning. Fine-grained, fossiliferous; mottled with calcite; rather 
tough; light pearl gray. (3, pp. 85-86) 

7. Vanport limestone. P. George, 2 miles west from South Bend, Armstrong 
County. Fine-grained; fossiliferous; mottled with calcite; dark gray. (3, p. 86) 


8. Vanport limestone. P. Graff, near Buffalo Mills, Armstrong County. Fine 
grained; brittle; more or less stained with ferric oxide; fracture rough somewhat 
conchoidal; color, dark gray. (3, p. 86) 


9. Vanport limestone. J. C. Rhea, one mile west of Greendale, Armstrong Coun- 
ty. Rather coarse grained fossiliferous; brittle; bluish gray. (3, p. 86) 


Johnstown limestone. In the recent work in Armstrong County 
by the geologists of the U. 8. Geological Survey, the Johnstown lime- 
stone was not differentiated. Platt, however, in Report Hd of the 
Second Geological Survey (2) refers to it as present in a number 
of different places throughout the county. He records it with thick- 
ness of 1 to 4 feet. It is everywhere decidedly impure and practically 
worthless. Analyses of the bed from two different localities were made. 


Analyses of Johnstown limestone 


x 2 
GAOO.g hebniogal. Suest GE Ek. coe 53.750 64.160 
POU Coe aaa ee Mead Se 9.989 1.838 
AL0,-Fe,0, A iil NNT esas lee oi 7.730 7.450 
Or ITED be Ee Ra, BOE 23.840 22.280 
Death. Rie Se Ae lw Fee ae) 181 | <305 


1. Johnstown cement. M Davis’ limestone, Armstrong County, 1% mile south- 
east of Cochran’s Mills. Outcrop specimen. Rather coarse grained; exceedingly 
hard and tough; bluish gray. (3, p. 85) 


2. Johnstown cement. George S. Putney’s limestone at Putneyville, Armstrong 
County. Rather coarse-grained; hard and tough; bluish gray; irregularly stained 
with carbonaceous matter. (38, p., 85) 


Lower Freeport lmestone. The Lower Freeport limestone seems 
to be missing in almost every part of Armstrong County. Seldom 
is limestone found at the horizon where this bed should occur. It 
has been described as present north of Garrett Run, where it is a 
ferruginous limestone about 2 feet thick. 


Upper Freeport limestone. The Upper Freeport limestone is wide- 
spread throughout Armstrong County and has been quarried at many 
points to supply material for various purposes. Due to its wide ex- 
tent and the almost complete absence of the Lower Freeport it is 
frequently designated as the Freeport limestone. 
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The Freeport limestone is best developed in Manor and North 
Buffalo townships. It is well exhibited along the bluff back of Manor- 
ville and Ford City where cut by the highways, along Garrett Run 
and its tributaries, along the run east of Ford City and in the ra- 
vines running down to the west side of Allegheny River opposite 
Ford City. In the ravine of Fort Run near Manorviile, it is reported 
to be 28 feet thick and to contain several beds of rather distinctive 
character (Second Geological Survey of Pennsylvania, Report H5, 
p- 256). West of Allegheny River at Ford City it is 18 to 20 feet 
thick. These thicknesses are exceptional and attained only in this 
locality. On Garrett and Rupp runs and east of Ford City it ranges 
from 8 to 10 feet; westward from the river it becomes thinner and 
on Marrowbone Run and at Beatty’s Mill is about 5 feet thick. On 
Buffalo Creek half a mile above Boggsville it is 2 feet thick. It could 
not be found on Sipes Run nor westward to the Butler County line. 
It oceurs at the top of the knob half a mile northwest of Fosters 
ae and is well developed i nthe hills in the neighborhood of Bradys 

end. 

It is also present in the hills in the vicinity of Goheenville and 
southward and in the hills south of Putneyville. Along North Fork 
it occurs very generally as far east as Muff, where it just catches 
the higher hilltops. North of the South Fork of Pine Creek it occurs 
on the hills from Oscar to Dayton. It is quarried at points along the 
road south of Cowanshannock Creek in southern Rayburn Township 
and also on Hays Run. 

In the southern part of the county the Upper Freeport is present 
along Crooked Creek and Taylor Run and for years was extensively’ 
quarried at Logansport and Kelly Station. It has been developed at 
many places along Kiskiminetas River, particularly in the vicinity 
of Apollo. 

The Upper Freeport limestone is bluish to brownish gray in color 
and can be readily distinguished from the Vanport by the almost 
complete absence of fossils. Those that are present seem to be fresh- 
water forms. It does not show the rough, gnarly surfaces so char- 
acteristic of the Vanport when broken but instead the broken sur- 
faces present smooth, conchoidal surfaces. The Vanport commonly 
shows glistening spots of caicite cleavage faces, whereas the Upper 
Freeport limestone is uniformly dull in appearance. The pronounced 
conchoidal fracture and the ease with which it breaks when struck 
render it less desirable for highway use. In almost every exposure, 
as shown in sections given below, there are a number of different layers 
separated by thin shale bands. 

In many places it has been quarried for lime burning and less 
commonly for crushed stone. It burns easily in open heaps but much 
has also been burned in stone kilns. When the small iron ore fur- 
naces were in operation throughout the county, the Upper Freeport 
was quarried for flux and some was shipped. In recent years the Van- 
port limestone, which is superior in quality, has largely driven the 
Upper Freeport from the markets but locally it is still used. 

The following detailed notes are mainly taken from a report by 
the writer and A. H. Fretz made for the State Highway Department 
in 1919, supplemented by some later work by the writer and in a few 
instances from a brief report by H. H. Hughes, 
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In the northern part of the county, west of Allegheny River, the 
Upper Freeport is of little value. In the vicinity of Sugar Creek, it 
outerops in the higher portion of the bluffs. High up in the hills 
east of Sherrett, it has been quarried for lime in at least two places. 
Along Buffalo Creek the Upper Freeport is not continuous. It is 
present at the top of the knob half a mile northwest of Fosters Mills ; 
it is 2 feet thick half a mile above Boggsville. It was not recognized 
on Sipes Run. Along Glade Run it is present as a fairly continuous 
bed and in several places it has been quarried to be burned for agri- 
cultural lime for local use. On the west side of Allegheny River, 
opposite Ford City, the Upper Freeport has been quarried for flux 
stone which was shipped to Pittsburgh. The entire thickness of lime- 
stone beds with some thin layers of interbedded shale is said to be 
18 feet. Only 5 feet was visible at the time of our visit. A rather 
large amount could be obtained at that point without much stripping. 
Near the western terminus of the Ford City bridge there is an ex- 
posure of 6 feet of the limestone. Opposite Logansport the Upper 
Freeport was once quarried on a rather large scale and brought across 
the river by aerial tram to the railroad for shipment to the Pittsburgh 
furnaces as flux. It is 12 feet thick. 

East of Allegheny River the Upper Freeport limestone is present 
only in small areas in the northern part of the county. Near the tops 
of the hills on either side of Mahoning Creek it has been observed 
in several places but is discontinuous. South of New Salem, several 
small quarries are located where it is about 3 feet thick, yet it has 
furnished stone for local agricultural use. In a few places it has 
been quarried in the hills near Goheenville. In several places in Wayne 
Township the Upper Freeport has been quarried but it is thin and 
discontinuous. It becomes more important to the south and has con- 
siderable value along the South; Fork of Pine Creek. One mile 
south of Oscar the following section appears in a quarry worked by 
farmers in the vicinity to obtain stone for agricultural use. 


Section of Upper Freeport limestone 1 mile south of Oscar 


Ft. 
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_Along Cowanshannock Creek the Upper Freeport is fairly con- 
tinuous. On the south side of the creek about 314 miles east of Kit- 
tanning the Upper Freeport has been quarried in a number of places 
and large amounts can be obtained without encountering heavy over- 
burden. In one quarry where the overburden was approximately 6 
feet the limestone layers aggregated 7 feet of typical Upper Freeport 
stone interbedded with shale beds amounting to 3 to 5 feet. One 
mile southeast of Greendale, the Upper Freeport is 8 to 12 feet thick. 
_ It lies about 12 feet below the Upper Freeport coal. Stone was quar- 
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ried here for more than 40 years, much of which was hauled many 
miles to be burned on farms where it was needed for fertilizing pur- 
poses. It was quarried on three farms in this locality. The ledge 
worked was traced eastward to near Yatesboro. 

The Upper Freeport is of economic importance along Garrett and 
Rupp runs. Extending for several miles above the mouth of Garrett 
Run, it is thick and of good quality. The Ford City Lime & Coal 
Company operated a quarry along a small northern branch of Garrett 
Run where the following section was exposed. 


Section exposed in Upper Freeport limestone quarry, Garrett Run 


Ft. in, 

Sandstone and shale ..............0- 12 
Upper Wreeport, Coal 45 .b.sois.cie » ss oe wes 3-4 0 
WV IDIEe Clay rere clea emis os theses @rsue ees 3 6 
SII. URN WSU he SOO eee oom 4 6 
TUIMERTON Gta ie e ret ape sie oss Saket a crete ei 2 0 
Law ne nares Ses ee ene clo neat c 6 
TGMESLONEU Jee ase ees. sable eae oes 10 
INCRE SHAG eet she os arena ois aie! ovo ete inte $ 0 
Typical Upper Freeport limestone, 

mainiy thick bedded ...)5. ceo 0 sie 8 0 
hale ececrce clos ces vec Sa wewaee 


The limestone was burned and sold as hydrated lime. The lime 
was said to contain 59.6 per cent CaO and 2.2 per cent MgO. No large 
amount of stone can be obtained here without underground mining. 

On Fort Run east of Ford City, Upper Freeport limestone has been 
quarried for flux, later for agricultural lime and to a limited extent 
pulverized in the raw state for fertilizing purposes. Much of the 
stone quarried has been burned in the open heap method. A large 
amount of stone might be obtained in this vicinity. Ed. Kunkel, 
Ford City, has recently quarried and burned limestone in this locality. 


Section of Upper Freeport limestone exposed along Fort Run 


Ft. in, 
MUTEACCP SOM coiaoy e.g « sipie's « #feiaireaysierets ©: ¢ 4-5 0 
Impure limestone, breaks into thin 
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Siliceous limestone, massive ........ 2 
Bluish, compact, massive limestone .. 3-4 
A DSP IS CCC esc gra abel cai ERECT SOR eORONED 2 
Bluish limestone (“Flat Dutch’) .... 2 
VAD SMALCM ta eecsie cis ket cate e alice tis ayottise, © 2 
Irregular limestone, breaking into 
rounded boulders (‘“Niggers Head’) 3 
Shale © cm) 6 stad We CKslo.= gos 4 pe 6:6 a6 0,6 0 60 * 
Heavy compact limestone (‘Glass 
COCK 2) Me Neuere oles hvts ot eiele eas ae a 
Shales Fe Wee tcttecals eistakelo chs. a datiatenels are eters 
Irregular gnarly limestone .......... 3-4 


In 1929 S. M. Hershberger & Son (Kittanning R. D. 1) were 
quarrying and burning Upper Freeport limestone along Rupp Run, 2 
miles east of Manorville. They have 2 small kilns and burn about 
600 tons of lime a year for agricultural use. An analysis of a sample 
from this point showed 93 per cent CaCO;. The section of the quarry 
is as follows: 


i) 
CAOSoD Ao eeooecocSo 
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Section of Upper Freeport limestone, Rupp Run 


Inches 
Gnarly blue stone .......-.+--seeseeeeeeees 3% 
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Limestone, bluish .....20:.00cseerrecscccane 16 
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Shale, massive ......cscessseedsccensececsos = eee 
Limestone, solid, hard, dark blue ............ 16 
Shale set avast a wavioeke Seekawetels tl aus ae 3% 
Massive, dove colored limestone, breaks with 
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Limestone ‘similar’ Goo. o> = see > ecletee ater 13 
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Elsewhere in this section the Upper Freeport has been dug on 
several farms in small quantities and burned in open heap for farm 
lime. 

Along a small ravine about one-third mile southeast of McCain, 
the Upper Freeport limestone once furnished a large amount of flux- 
ing stone for shipment to Pittsburgh furnaces. More recently much 
lime has been burned here. Much more stone could be quarried here. 


Section of Upper Freeport limestone ¥3 mile southeast of McCain 


It. in, 
Overburden of soil and rotten shale .. 5-10 
Shaly Uimestone sce cree cc oh ce ec cc ee 2 6 
Massive limestone’ .i).0... tes. ace k es 5 6 
Bluish shale, sun cracks in upper 
VAV-OT Pei se donate oicnsveks cust Gena he a haveresoas 2 6 
IDIMESLOMe Mirae et ie te cto ease cae 4 0 
Blgish shalewe creck ace oe wees + 0 
Massive, dense, brittle limestone ..... 6 0 


Between Ford City and Freeport, the Upper Freeport limestone 
seems to be practically continuous on both sides of Allegheny River. 
It has been most extensively worked near Logansport, Glen, and Kelly 
Station, where it is both thicker and of better quality. From the 
latter place to the mouth of Kiskiminetas River it is in places only 
about 4 feet thick. 

Along Crooked Creek the Upper Freeport is exposed in only a few 
places and is probably discontinuous. Drill records show thickness 
of 5 to 11 feet. Just north of Tunnelville the Upper Freeport is 
said to be 6 feet thick at one place where it has been quarried for 
local use. An analysis of the upper 4 feet of the bed is given at 
the end of this section. Hughes (11, p. 137) gives the following sec- 
tion along a small tributary of Crooked Creek. 


Section of Upper Freeport limestone, Crooked Creek 


} Ft. in, 
1. Irregular, ferruginous nodular 
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4. Rounded, ferruginous, nodular lime- 

BUOQW Crm medoietsthws eee sig 4.6 epeie cele ss 
Oo: ebineshaly timestone ~ <<. c<.e ce 
Gey Compact: limestone 8.0.02... oe 
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A composite sample, excluding layers 1 and 8, was analyzed and 
results are given at close of this section. 

Along Plum Creek and Dutch Run in the vicinity of Elderton and 
along Sugar Run the Upper Freeport has been quarried on a small 
scale in a number of places. It ranges between 5 and 10 feet in 
thickness. Some locations are favorable for quarrying and could 
furnish a large quantity of stone. 

Just east of Logansport there are quarries now largely filled with 
water where much fiuxing stone was once obtained. Platt (2, p. 257) 
in 1880 gave the following section: 


Section of Upper Freeport limestone, Logansport 
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Samples from beds 1, 4 and 7 were analyzed and results are given 
on a later page. 

In the bluffs on both sides of Taylor Run at Kelly Station and in 
the river bluffs between Kelly Station and Glen considerable Upper 
Freeport limestone has been obtained at the outcrop. It ranges from 
8 to 10 feet in thickness including some thin interbedded shales. There 
is an abundance of stone in this section and quantities might be ob- 
tained without unduly heavy stripping. 

Except about 144 miles above Apollo, the Upper Freeport lime- 
stone is of little value along Kiskiminetas River in Armstrong County. 
In 1902 a company was organized to promote the building of a 
cement plant at this point. It was not built, however, and later the 
deposit was worked for a number of years to obtain stone for ballast 
and for lime burning. It was in operation in 1919 when visited by 
the writer but has since been closed. The ledge worked outerops 
about 160 feet above the river. Where observed, the limestone ranged 
in thickness from 10 to 12 feet but the superintendent maintained 
that in places it is 20 feet thick. One layer of interbedded fire clay 
from 1 to 3 inches thick was noted; otherwise the entire thickness 
consisted of limestone. Fire clay underlies the limestone and 7 feet 
of shale lies above. The ledge has several rolls and in places dips 
as much as 8 to 10 degrees. 

Near the outcrop the limestone is buff in color but the unweathered 
stone is dark blue. It is dense, brittle and without fossils. On ae- 
count of its brittle character an excessive amount of fine material 
was produced by the crushing. The rock was obtained by under- 
ground mining. Rooms 26 feet in width were driven every 45 feet. 
The shale roof held up well so that little timber was used. However 
in the main entries part of the limestone was left for a roof. The 
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broken stone was hauled by mules to the mine entrance and thence 
let down by cable to the crusher near the railroad. 

In 1919 the company was producing about 500 tons of crushed 
stone daily, all of which was taken by the State Highway Depart- 
ment for roads in Westmoreland, Allegheny, and Indiana counties. 
It was planned to pulverize some of the limestone for agricultural 
uses and to revive burning of lime. The plant was well located and 
was connected with the railroad at Apollo with a branch line. The 
supply of stone is large at this point but evidently the company was 
unable to compete with other companies operating open quarries. 

In the prospectus issued by the cement company many analyses of 
the limestone are given. Several of these are included in the table 
on a later page. The chemist in charge stated that the limestone 
analyzed averaged 91.76 per cent CaCO;. Inasmuch as it was pro- 
posed to use the shale overlying the limestone for the cement mixture, 
four shale analyses are given. 


Analyses of shales associated with Upper Freeport limestone 
114 miles above Apollo 


1 2 3 4 
HOSS! OM RASTIIEION ata eterereyeie eee sie ie hla win tes ole saee ys 6.75 6.10 13.80 5.37 
SiO) Maes a tetcterateyniatse Ostet le eious fovapalne cciaeers oie exe 65.81 65.94 65.35 69.83 
INOS cen Corn Be 6 OS RAO EOI eIOIe Oe 16.25 21.57 | 16.91* 
f 5.34 { 
ROY Obese aoiean eto oa oa ao.ceain pee 7.20 5.10 4.93 
CRYO)” Sig are Reeves She cin CHOU ea Cane Cea 2.56 1.38 14.85 None 
PML O) Bate ee coe cctiscs: aren ctareieeiavole else ateier sale oraieles 48 .85 1.10 1.02 


* Contains TiO, 


Analyses 1, 2 and 3 by L. E. Allen. No. 4 by Booth, Garrett & 
Blair. 

An examination of these analyses shows a rather high silica con- 
tent in proportion to the iron and alumina, yet it is not improbable 
that some shale might have been found in the vicinity that, mixed 
with the limestone, would make satisfactory Portland cement. How- 
ever, it is doubtful whether the economic situation would justify the 
erection of a cement plant at this point. Other factors than the supply 
of raw materials should receive careful attention. 


Analyses of Upper Freeport limestones from Armstrong County 


2.7 2.60 3.20 3.60 
63.27 53.19 50.95 49.83 
70 67 -60 75 


42.15 42.20 40.82 40.52 


100.62 | 100.46 | 100.45 99.64 
95.12 94.94 90.98 88.98 
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13 l4a 14b l4e 15 
SLD py Be Sal a a ok aR aD eT na EN ea in , -830 | 2.200 3.170 5.080 
AlzOs and Fe2Os 4 -964 1.340 1.207 2.557 
ROO ss ein Ss : 96.453 | 93.214 | 98.571 | 88.839 
MgCOs _... 1.445 2.065 1.324 1.513 
of a SS ES 2 EE eee eae 007 -004 029 021 
CRT) RODS) cee lee eta ED og te AA RE ee eee, 98.837 | 99.699 | 98.823 | 99.301 | 97.960 

16 17 18a 18b 18¢ 
ao OSL. ee ee ee ae 1.920 1.850 4.830 7.310 4.520 


1.246 1.182 2.002 3.367 1.860 
94.928 | 94.642 | 89.303 | 82.589 | 89.857 
1.210 1.574 1.900 5.751 2.898 


-018 012 -021 . 063 017 
STE | | ag) Fale i ORR 2 SLA i stl kt Pelco 99.322 | 99.260 | 98.056 | 99.080 | 99.152 


1. Analysis of upper 4 feet of Freeport limestone from farm of T. ©. Miller, north or 
Tunnelville. Analysis by Pittsburgh Testing Laboratory. 

2. Analysis of composite sample of Freeport limestone ledges 2, 4, 5 and 6 of section given 
on page 48. Bed of small stream tributary to Crooked Creek, west part of Burrell Town- 
ship. Analysis by Pittsburgh Testing Laboratory. 

3-6. Proposed cement quarry location, 14% miles above Apollo. Analyses by L. E. Allen. 

7. Proposed cement quarry location, 144 miles above Apollo. South side of Roaring Run. 
Analysis by L. E. Allen. 

8. Proposed cement quarry location, 1% miles above Apollo, North side of Roaring Run. 
Analysis by L. E. Allen. 
er ee cement quarry location, 1144 miles above Apollo, lighter stone. Analysis by 

8 en. 

9a. Proposed cement quarry location, 1% miles above Apollo, darker stone. Analysis 
by L. E. Allen. 

10-11. Proposed cement quarry location, 144 miles above Apollo. Analyses by Booth, 
Garrett & Blair. 

12. Proposed cement quarry location, 144 miles above Apollo. Analysis by Pittsburgh 
Testing Laboratory. 

13. Freeport Upper limestone. From W. R. Hamilton’s land near the coal mine, 144 miles 
north from Putneyville. Fine grained, tough; dark gray (3, p. 83). 

14. Freeport Upper Limestone. Mehaffey & McGill’s quarry, Armstrong County. Quarry 
is % mile east from Logansport. (a) Top layer is fine-grained and brittle; dark pearl gray. 
(b) Second layer is fine grained; tough; dark pearl gray. (ce) Bottom layer is very com- 
pact and fine-grained; hard and tough; light pearl gray with conchoidal fracture (3, p. 84). 

15. Freeport Upper limestone. John Reefer’s quarry, Armstrong County, 3 miles south- 
west of Rural Valley. Fine grained; tough; mottled with calcite; dark gray; fracture 
conchoidal (3, p. 84). 

16. Freeport Upper limestone. Wm. Marshall’s quarry, 1 mile east of Dayton. Fine 
grained; tough; mottled with calcite; dark gray (3, p. 84). 

17. Freeport Upper limestone. §. Monroe’s quarry, Armstrong Oounty, 2 miles south- 
west of Slate Lick. Fine grained; tough; dark pearl gray (3, p. 84). 

18. Freeport Upper limestone. A. J. Dull & Co., Armstrong County. Quarries in the 
Tavine of Fort Run, near Manorville. (a) Upper layer very compact and fine grained; dark 
pearl gray; with conchoidal fracture. (b) Second layer is fine-grained; hard and tough; 
Somewhat argillaceous; dark pearl gray, with conchoidal fracture, small crystals of 
pyrite throughout the specimen. (ec) Third layer is very compact and fine-grained; slightly 
mottled with calcite; pearl gray, with conchoidal fracture (3, p. 84). 
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LIMESTONES OF THE CONEMAUGH GROUP 


Brush Creek limestone. There is little to be said concerning any 
of the limestones of the Conemaugh group in Armstrong County. 
Where recognized, they are local, thin and generally decidediy impure. 
In a few places a thin limestone rather closely associated with the 
Brush Creek coal has been correlated with the Brush Creek limestone. 
It is of no value. 


Ames limestone. The Ames limestone has been definitely recognized 
near the tops of three hills in North Buffaio Township. On the farm 
of J. M. Rea, 11% miles northwest of Slate Lick, it is exposed as a 
greenish-gray, impure limestone containing abundant crinoid stems 
and other fossils. Itis 2 to 3 feet thick. Similar exposures were seen 
1% mile and 1144 miles northeast of Sisterville. A limestone about 
1 foot thick and similar in appearance has been noted east of Alle- 
gheny River. So far as known no use has ever been made of the Ames 
limestone in Armstrong County. 


Pittsburgh lWwmestone. The Pittsburgh limestone is not known to 
occur in Armstrong County other than in a small area near Olivet. 
In a small ravine about 1 mile east of Olivet it was at one time quarried 
on a small scale for lime burning. The place was visited but only about 
8 inches of shaly limestone could be seen. It is said to be about 5 
feet thick and is described as fairiy pure, compact, brittle and moder- 
ately heavily bedded. It is dark bluish-gray when fresh but becomes 
lighter in color on weathering. It is probably of some local value. 


LIMESTONES OF THE MONONGAHELA GROUP 


Sewickley limestone. The limestones of the Monongahela group are 
of little importance in Armstrong County because of their slight 
areal distribution in the southeastern part of the county. One is 
deseribed in the Elders Ridge Folio as follows (8, p. 6): 

‘“ Above the Redstone coal for 45 feet the rocks are shale with some 
thin sandstones and arenaceous shales which are so soft that they 
weather deeply. A limestone which averages 6 feet thick occurs at the 
top of this interval. It is fossiliferous fairly pure, sometimes has a 
brownish cast, and is easily calcined. It is exposed in the bluff on 
the river and hag been opened in a ravine at Olivet. So far as known 
it has not been explored elsewhere and its exposures are few. The 
name commonly given to this member of the formation is Sewickley 
limestone. ”’ 


Benwood limestone. The Benwood limestone is present in a limited 
area near Elders Ridge, capping the top of at least one hill. It has 
not been observed by the writer in Armstrong County but a small 
amount may be present. It is of some local value in Indiana County 
and is briefly described in that portion of the volume. 
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BEAVER COUNTY 


There are several different limestones in Beaver County but all 
‘of them are extremely variable in thickness and composition. No one 
is persistent throughout the county and any one may decrease from 
its maximum thickness to its complete disappearance within a few 
miles. The Vanport is the only bed of real importance but it is much 
less valuable than in the counties lying to the north and northeast of 
Beaver, largely because of its irregular distribution and variable thick- 
ness. In recent years very little limestone has been quarried in the 
county. 


Geological section of Beaver County 


Monongahela group Brush Creek (Lower Cambridge) 
Pittsburgh sandstone limestone 
Pittsburgh coal Brush Creek coal 

Conemaugh group 500+ Mahoning sandstone 
Upper Pittsburgh limestone Allegheny group 
Lower Pittsburgh limestone Upper Freeport coal 
Connellsville sandstone Upper Freeport limestone 
Little Clarksburg coal Butler sandstone 
Clarksburg limestone Lower Freeport coal 
Morgantown sandstone Lower Freeport limestone 
Barton coal Freeport sandstone 
Barton limestone Upper Kittanning coal 
Birmingham shale Middle Kittanning coal 
Berlin coal Lower Kittanning coal 
Ames (crinoidal) limestone Vanport (Ferriferous) limestone 
Friendsville (Harlem) coal Bolivar sandstone 
Saltsburg sandstone Clarion coal 
Bakerstown coal Clarion sandstone 
Pine Creek (Upper Cambridge) lime- Brookville coal 

stone ; Pottsville series 


Homewood sandstone 


In the section only the named beds are included; many shale and 
sandstone strata are omitted. Of the limestones those above the Ames 
are seldom identified and some may possibly be absent altogether. 


LIMESTONES OF THE ALLEGHENY GROUP 


Vanport limestone. In Beaver County, as well as the other counties 
in western Pennsylvania containing this limestone, the Vanport is 
the most valuable limestone present. Although it receives its present 
name from a small town of this county, it is of much less importance 
in Beaver County than in Lawrence, Butler and Armstrong counties. 
In general it is thinner, is exposed in fewer places readily accessible 
to mining or quarrying, appears to be less pure on an average, and 
is much more variable in thickness. It is not unusual to find it varying 
from its maximum thickness to an unworkable thickness, or altogether 
disappearing within a very few miles. One or more of these factors 
have prevented the development of any important limestone industry 
within the county, although small and yet profitable quarries have 
been opened and worked in a number of places. 

In those localities where the Vanport thins it is almost invariably 
found to be inferior in quality and to show cone-in-cone structure. 
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Everywhere it is rich in fossils belonging to many different classes 
of organisms. Normally it lies about 65 feet below the Kittanning coal. 

The outcrops of the Vanport in Beaver County are almost entirely 
confined to the Beaver River and tributaries and to the Ohio River 
valley below Freedom. One of the best developed occurrences is 
that at Vanport. 


Section of Vanport limestone at Vanport 


Ft. in, 
IMTS MIMEStONO Ns <o1 cisicase 32. c05'e,8 ee he es 6 4 0 
BSA EY Has cemtesia ne eicsislee susseisiaveleteione 4 
Light gray to blue limestone ........ 8 0 
SUEY (eee oe oe oe eS ee Ae 6 
Wcimes toned see en iciccw shee ac: et eiese ees 6 
OSES crete Oriel onsen sieve teuere Cinta oususre 2 2 
Hard ferruginous limestone .......... 1 0 
SSHALOT) cM sete a ors Ae Gee ete 6 
Fossiliferous limestone .............+ 2 0 

19 0 


In this locality the upper portion (9 inches to 1 foot) of the 4-foot 
bed had 'to be discarded by the lime company formerly working the 
quarry. The remainder of this bed and the 8-foot bed were used for 
lime, producing a high quality white lime. The thinner beds beneath 
were too impure to be used, but would furnish satisfactory crushed 
stone. 

In 1929, Richard Wilson worked a small quarry a short distance 
to the west of the above locality to obtain stone to pulverize for 
fertilizing purposes. The section is slightly different. 


Section in Richard Wilson quarry, Vanport 


Ft. in. 
Gnarly, or knotty, gray limestone breaking on weathering into beds 
RO fel A oeEICHER ERICK, Ba piou Gieteie tl: picdinisls’ del eles seus ea (stare sieis'a) Fie 3 6 
Shaly layer, containing some limestone, deeply stained by ferru- 
UO ee ANALLEDS oo. s ea eloisietsin cae pains i vests <. aoe el eselaie louels haba sal ees 0 6-12 
Gnarly blue to light dove-colored limestone which breaks on 
weathering into thin beds % to 1% inches thick, exposed .... 7 0 


Westward from Vanport, the limestone thins rapidly and is seldom 
exposed, due principally to the heavy deposit of terrace gravels that 
fill the valley. The only exception is on the south side of the river 
opposite Montgomery Island where a 12-foot thickness of stone was 
one time quarried. Near the Ohio line it is about one foot thick, im- 
pure and shows cone-in-cone structure. 

Along Ohio River above Vanport, the Vanport also thins. At Roches- 
ter it is about 5 feet thick. Along Beaver River a short distance 
above Rochester a thickness of 814 feet has been recorded at one place 
where it was once quarried and burned but of this thickness 41% feet 
consisted of interbedded shale layers. In a locality near Blockhouse 
Run, where the bed is 3 feet thick, it was once quarried and used in 
the manufacture of cement for the construction of the locks of the 
old Erie and Pittsburgh canal. On Whistlers Run it is 2 to 3 feet 
thick and the same is true at a number of exposures in the neighbor- 
hood of New Brighton. On Big Beaver above New Brighton it con- 
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tinues thin and seems to be absent in the vicinity of Homewood. It 
appears again south of the Lawrence County line and south of Ellwood 
City almost on the county line the Clydesdale Brick Co. (Crescent 
Brick Co.) formerly worked a quarry for lime burning. 


Section at quarry of Clydesdale Brick Co., Ellwood City 


Feet 
Gray limestone, massively bedded but breaking into thin 
layers vonmwenthering sy esses somes eats clea 6-7 
Hard massive bed called the “Bull Layer” ............ 5 
Blue limestone, breaking into thin beds on weathering, 
top somewhat shaly ..........sceesercesesceeccees 15 
SHalloie Orso have scot oc vceeterciuteceselens tereconareaeretaiove oat ree are 


With the increase of overburden quarrying was abandoned for 
underground mining. Five tunnels, the longest of which is about 350 
feet, were run into the hill. About 7 years ago, the limestone opera- 
tions ceased and only the overlying shale has been quarried for the 
brick plant. A large area of stone, several acres in extent, has been 
uncovered. This could be easily quarried but the company fears that 
blasting it might result in damage to the brick kilns. 


Lower Freeport limestone. Wherever the Lower Freeport limestone 
has been reported in Beaver County, it is thin, impure and aitogether 
of little economic significance. Nevertheless in the days of poor trans- 
portation facilities, it was quarried and burned for agricultural lime 
in a number of localities. It is light gray, in many places prominently 
brecciated, and breaks with a conchoidal glassy fracture. It is non- 
fossiliferous. It commonly contains a rather large proportion of ferru- 
ginous matter either in the form of iron nodu:es or in fine indistin- 
guishable particles. The reports are that it made a fairly good lime 
but was difficult to slake. 

Near Baden the Lower Freeport limestone is 2 feet thick and was 
once quarried and burned. Similar use was made of it along Crows 
Run in North Sewickley Township where it is 3 feet thick and in 
Franklin Township where it is 4 feet thick and quite ferruginous. 
Near Homewood it consists of two layers, the upper 114 feet and the 
lower one 2 feet thick, separated by a 2-foot bed of shale. In South 
Beaver Township it is 3 feet thick and was once burned but the lime 
did not slake well. 

Its distribution and characteristics in the Beaver quadrangle are de- 
seribed in the following paragraphs from the Beaver Folio: 

“‘This is the next higher limestone which is of any value within 
the quadrangle and its horizon is a few feet: below the coal from which 
it is named. Because of the southward dip of the rocks, this horizon 
is exposed chiefly in valleys of the northern half of the quadrangle, 
those in the southern portion incising it little. Compared with the 
Vanport limestone it is very impure, being usually a hard, fine-grained, 
nonfossiliferous rock of buff color, and it is of little value in the 
greater part of the quadrang'e. Its common mode of occurrence is 
that of isolated lenses and it is therefore absent in many localities. 
Indeed, within this area only three lenses of workable dimensions were 
found. Of these the most extensive lies along the northern edge of 
the quadrangle, including Beaver Valley in the vicinity of Beaver 
Falls, Brady Run, and the northward-facing valleys in the northwest 
corner of the quadrangle. In this general area the limestone ranges 
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in thickness from 3 to 9 feet, averaging 6 feet. The outcrops of two 
smaller lenses were discovered—one northwest of Smiths Ferry in 
the lower course of Island Run and the other south of Monaca in 
the run west of Hog Island.. In both runs the limestone occurs from 
4 to 5 feet thick. 

“This limestone is in places pure enough to produce lime for fer- 
tilizer, and for such limited purposes it may be quarried in almost any 
locality where it occurs, especially in the northwest portion of the 
quadrangle.”’ 

Upper Freeport limestone. The Upper Freeport limestone outcrops 
in the sides of the stream valleys in almost all parts of the county. The 
average thickness is 2144 to 3 feet. In most localities it consists of 
several beds separated by shale or fire clay. Typically it is a light- 
gray, compact, non-fossiliferous limestone. Locally it has been used 
in many places for agricultural lime where it could be easily quarried, 
te in the past than in recent years. It possesses only slight local 
value. 

Its occurrences in the Beaver quadrangle have been described as 
follows in the Beaver Folio (7, p. 14). 

‘“This limestone lies a few feet, below the Upper Freeport coal, and, 
like the lower Freeport limestone, occurs chiefly in the northern por- 
tion of the quadrangle. It is usually impure, being buff colored or 
ferruginous, but occasionally it is a bluish rock of pure quality. In 
many cases it is brecciated and generally it is nonfossiliferous. 

“This limestone, following the usual habit, occurs in lenses but 
unlike the other limestones these lenses seem smaller and more numer- 
ous or are connected by very thin beds. Thus on the line of outcrop 
stretches of limestone thick enough to be of economic importance alter- 
nate in short distances with thin beds or with horizons in which it is 
absent. 

‘*In general, localities likely to reveal thicknesses worth exploiting 
are Blockhouse and Brady runs, 2 to 3 feet; the northward-facing 
valleys along the northwest margin of the quadrangle, 4 to 6 feet; 
head of Dry Run, 2 to 7 feet; west of Hog Island, 3 feet; Monaca, 5 
feet; and mouth of Raccoon Creek, 4 feet. Though the limestone may 
be as thick as this at other localities where it is concealed, all other 
observations recorded its absence or thinness. 

“‘This bed, like the Lower Freeport limestone, occurs high in the 
rocks and hence is not conveniently accessible along the steep sides of 
deep valieys like those of Ohio and Beaver rivers. Near the heads of 
small streams, however, it may be easily approached. 

‘‘Wherever the purer blue rock is found it may burn to a fair strong 
lime, but elsewhere it is good only for common fertilizer, if for that.’’ 

The Upper Freeport limestone is about 3 feet thick along Tevebau 
Run in Economy Township and consists of two layers, the upper one 
shaly and the lower compact gray limestone. Along Crows Run in 
New Sewickley Township it is 2 feet thick. In North Sewickley 
Township it is 2%4 to 4 feet, has been quarried for lime burning, and 
is a good quality lime. It is 4 feet thick, light gray, compact and 
hard in places in Franklin Township. At Homewood it consists of 
5 to 6 layers interbedded with shales and clay, the whole aggregating 
10 feet thick. It has been quarried and burned at Darlington where 
it is a light-gray, compact rock 3 feet thick. At points in South Beaver 
and Chippewa townships ‘it is 214 to 3 feet thick. 
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LIMESTONES OF THE CONEMAUGH GROUP 


Brush Creek limestone. The Brush Creek limestone has been recog- 
nized in several places in Beaver County and is doubtiess present in 
many other localities besides those reported. It is an impure sandy to 
shaly limestone, in places having a pinkish tint because of its iron 
content, elsewhere dark to black due to high carbonaceous content, and 
in some localities dark gray. It contains many fossils, crinoids, brachio- 
pods, ete. Near Wall Rose in Economy Township, it is 144 feet thick, 
near Economy 4 feet, and near Smiths Ferry 1 foot. 


Pine Creek limestone. The Pine Creek limestone has been reported 
from only a few places in Beaver County. Wherever noted it is a 
dark-grayish, hard, sandy, impure limestone containing many fossils. 
It is of no economic importance. Near Wall Rose in Economy Town- 
ship it is 214 feet thick; about half a mile above Smiths Ferry it is 
2 feet. 


Ames limestone. The Ames limestone is extensively developed in the 
southern part of Beaver County and is so persistent that it can be 
used as a key rock in working out the structure of the region. Wool- 
sey described it as follows (7, p. 7): 

‘‘This stratum may be taken as the approximate middle of the Cone- 
maugh formation, for in this district it averages 290 feet above the 
Upper Freeport coal and 230 feet beiow the Pittsburgh seam. These 
intervals in reality vary from 20 to 25 feet in either direction. It is 
the most persistent member of the formation and is present not only 
throughout the southern half of the quadrangle but throughout several 
counties in Pennsylvania and Ohio. In not more than six localities 
where it has been diligently sought has it proved to be absent. It 
seems to retain its peculiar lithologic character wherever known, and 
ean therefore always be readily recognized. Stevenson, in his report 
on the Greene and Washington district (2, p. 80) describes it as ’dark 
bluish or greenish gray, tough,’ and breaking with a ‘granular sur- 
face, much resembling that of a coarse sandstone.’ The weathered 
rock has a peculiarly rough aspect, due to small protuberances of 
crinoid stems, with which it is crowded. The general effect, in fact, 
is very far from the usual appearance of a limestone. Besides the 
multitude of crinoidal fragments, the other fossils are chiefly brachio- 
pods and gastropods. 

‘‘North of Ohio River in the Beaver quadrangle this limestone is 
searcely seen, occurring only as the cap of a small knob on the Lisbon 
road 344 miles east of Blackhawk, and as eight small patches on the 
summits of the river hills west of Industry. South of the Ohio the 
patches become larger and more numerous, as at McCleary, Green 
Garden, and Bunker Hill, until finally as it dips lower, it makes one 
continuous though irregular blanket over the southern third of the 
quadrangle. Its ordinary occurrence is that of a single bed, but in 
a few instances there seem to be two separate beds of this limestone. 
This is notably so on the western edge of the quadrangle, opposite 
Hookstown, where the interval between the two beds is 31 to 35 feet. 

‘The persistent bed has a thickness varying from 114 to 6 feet, 
but averaging about 3 feet. Typical exposures may be seen at Harsha- 
ville, south of Green Garden, on Bunker Hill, and north of Hooks- 
town. 

Although the Ames is everywhere an impure limestone, it was 
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quarried and burned for agricultural lime in a few places many years 
ago. There is a statement, frequently heard, to the effect that the 
erinoid stems have been picked out and used to make a cement 
employed locally for household use. 


Other limestones of the Conemaugh group. The other limestones 
listed in the geological section are of no importance and have rarely 
been recognized. They are thin non-persistent strata in Beaver 
County. 

A limestone locally developed but which has not received a dis- 
tinetive name is described as follows (7, p. 14): 

“‘This bed occurs as small lenses in the Mahoning sandstone about 
30 feet above the Upper Freeport coal, and evidences of it have been 
seen at several places in the quadrangle. A valuable thickness, how- 
ever, was observed only east of Rochester, where it is 5 to 8 feet. 
Here it has the bluish-gray color of a remarkably pure limestone and 
has been quarried to some extent. In other instances it is often im- 
pure and ferruginous, outcropping as a thin bed or a few fragments.”’ 
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1. Everett-Saxton Co. 11. State Highway Department 
2. New Enterprise Lime and Stone Co. 12. J. S. Taylor 

3. J. S. Longenecker 13. Dorsey S. Ling 

4, Enterprise Lime and: Ballast Co. 14. Madison Horn 

5. Peerless Lime Co. 15. G. G. Exline 

6. Russell Mowry 16. A. B. Valentine 

7. G. B. Carpenter and R. BH. Barkley 17. John R. Cussins 

8. A. B. Robertson 18. Ford Browning 

9. C. E. Shilling 19. A. M. McClure 


10. Daniel Hillegas 20. Marshall L. Ritchey 


BEDFORD COUNTY 


Bedford County lies within the zone of greatly folded rocks of the 
Appalachian Valley. High and rather narrow mountain ridges, 
trending slightly west of south and composed of hard, resistant sand- 
stones, separate narrow longitudinal valleys occupied by limestones 
and shales. The mountain ridges rise 800 to 1,500 feet above the 
valleys. From the Allegheny Front on the western border the most 
prominent ridges are Buffalo, Wills, Dunning, Evitts, Tussey and 
Broad Top. Numerous other shorter and lower ridges are present. 
The topography is varied but in general is so rough that some say 
there is no area of level land of 10 acres extent in the entire county. 
The major streams have cut through the main mountain ridges in 
several places, thus facilitating railroad and highway transportation 
in an east-west direction. The minor streams and the branch high- 
ways and railroads follow the north-south narrow valleys. 

The rock strata of Bedford County are varied in character and 

age. They consist entirely of sedimentary rocks and range from the 
Cambro-Ordovician to the upper portion of the Pennsylvanian. Little 
detailed stratigraphic work has been done within the county since 
1882 so it is not possible to give a geologic column with the present 
recognized and accepted divisions. The larger groups of limestones 
are therefore discussed as units, even though it is well recognized 
that each of the groups consists of a number of different kinds of 
strata, some of which are of economic importance and others value- 
less. The descriptions which follow furnish information which should 
enable one to judge whether limestones of particular kinds are present 
or not, but additional detailed data should be collected before reach- 
ing a decision concerning the advisability of opening a quarry in any 
designated locality. The structure of the strata is such as to call for 
eareful geologic work. In many places trenching or drilling is neces- 
sary in order definitely to determine the real economic situation. 
- The limestone industry of Bedford County in recent years has 
been confined almost entirely to large operations at Ashcom, Hyndman 
and Waterside, although there are small plants in a number of 
different places. Scores of abandoned small quarries indicate that at 
an earlier date many more quarries were in operation, although in 
each case the output was small and limited to local demands for 
lime and building stone. 

The limestones of Bedford County mainly belong to the Cambro- 
Ordovician series and the Helderberg, but include some limestones in 
the Upper Devonian above the Helderberg, and some in the Carboni- 
ferous. They will be discussed in these four groups. 


CAMBRO-ORDOVICIAN LIMESTONES 


The oldest limestones of Bedford County belong to the thick series 
of Cambro-Ordovician sediments. With the exception of two small 
patches on Buffalo Mountain, northeast and southeast of Buffalo Mills, 
these limestones are confined to that part of Morrison Cove included 
within Bedford County and to a similar cove or wide valley on the 
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south, known as the Cove or Friends Cove, but separated from Mor- 
rison Cove by a sharp bend in Evitts Mountain that brings it in 
near contact with Tussey Mountain. The latter mountain bounds both 
of these broad limestone valleys on the east, with Evitts and Dunning 
mountains forming the western boundary. The limestone area in 
Morrison Cove is approximately 9 miles long and 4 miles wide and is 
drained by Yellow Creek and its tributaries. Raystown Branch of 
Juniata River cuts across the southern cove valley and receives Snake- 
spring Valley Run from the north and Cove Creek from the south. 
These two tributary streams collect practically all the drainage of 
this longer valley which is floored with limestones for a length of 
about 15 miles and an average width of approximately 3 miles. 

The Cambro-Ordovician limestones of the southern cove have been 
worked in many places but only one operation, the largest in the 
county, is of real importance. This is the quarry and plant of the 
Everett-Saxton Co. at Ashcom, about 2144 miles west of Everett. This 
is the quarry formerly worked by the Joseph E. Thropp Iron Co. 
For many years this quarry supplied fluxing stone for the iron 
furnaces at Everett, but more recently the product has been used for 
a number of purposes. The best grade of stone is burned for lime, 
part of which goes to the chemical trade and the balance for plaster- 
ing and farm use. It is sold as lump, pebble, and hydrate. There are 
3 kilns. Some of the limestone is pulverized raw and sold for mine 
dusting and for agricultural use. This stone is dried in a rotary 
drier and then pulverized in a rotary ball mill. For mine dusting 
it is reduced to pass through a 60-mesh screen and for farm use 
through a 20-mesh screen. Crushed stone for highway construction 
and as concrete aggregate for any purpose is also produced. The 
erushed stone is in general obtained from those layers that are higher 
in 8i0,, Al,O, and Fe,0,. The annual production is given as 300,000 
tons of crushed stone, 100,000 tons of blast furnace flux, 9,000 tons 
of lime, and 9,000 tons of pulverized limestone. 

The several kinds of stone in the quarry are shown in the follow- 
ing section: 

Section in Everett-Saxton quarry, Ashcom 


Feet 
Dark blue, more or less gnarly limestone ............ 45 
Compact, blue limestone breaking with a conchoidal, 
glassy fracture, good quality stone .................. 10 
Dark blue, gnarly rock with shale partings ............ 12 
Blue; thin-bedded, dimestones) <7...) 4 oes emus dee cade ee 20 
Dark blue, gnarly rock, ripple marked .....:........ 6 
Light blue (calico), dense rock, breaks with glassy, con- 
choidal fracture, contains numerous caves in places .. 30 
Dark blue rock, rather highly siliceous ................ 8 
Dark blue rock less siliceous than overlying beds ...... 10 
Dark blue, compact stone, good quality ................ 20 
oye limestone blotched with limonite on weathered sur- 
ace 


SRS 6745 o12) eb e lee A pete ere 8 SlOlw Rees a/b) @ iw e es 6. os lebutetente 


The strata worked seem to belong mainly to the Black River group 
of limestones but include some of the Trenton. The quarry is being 
advanced to the south along the strike which is S87°W. The beds 
dip SE at angles ranging from 40° to 45°, and less toward the east 
face. The width of the quarry is 170 feet and the depth at the face 
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about 144 feet. It is being worked in two benches, the upper one 
97 feet high and lower one 47 feet. The company has sampled the 
quarry in 22 ledges beginning at east (upper strata) and going west. 
The samples were analyzed for SiO, and R,O, (Al,O, + Fe,0;). 
The balance is CaCO, and MgCO,. Where the SiO, and R,O, to- 
gether amount to 5 per cent the company states that the CaCO, 
averages a little less than 91 per cent and MgCoO, a little over 4 per 
eent. The results are as follows: 


Analyses of limestone strata in Everett-Saxton quarry, Ashcom 


Ledge 1 2 3 4 5 6 7 8 9 

BiGies 6225-28. 2.30 5.50 6.65 5.50 5.15 9.40 7.00 2.35 1.80 
AlsOs+Fe20s ---| 1.50 3.40 2.80 1.50 3.50 3.65 3.65 1.45 1.60 
Ledge | 10 11 1Z 13 14 15 16 17 18 

Poa een cS 2.70 1.55 3.30 4.10 2.10 1.50 1.55 1.30 1.40 
AlzOs+Fe2Os --- -65 -65 1.50 2.05 95 1.90 1.55 1.35 
Ledge 19 20 21 22 

eS 5 Se oe ae eee ee oe ee 3.50 2.05 1.55 4.20 
oe CLES 0 le ma a Sa ea SS ee ee eee ee 2.00 1.50 2.00 5.10 


Twelve ledges of underlying rock farther west adjoining the quarry 
were also sampled and analyzed with the following results. These 
show rock high in magnesia, alumina and ferric oxide although there 
are some layers of good limestone. 


Analyses of limestone strata adjoming Everett-Saxton quarry, 
Ashcom 


South of Ashcom the Cambro-Ordovician limestones are continuous 
in the valley in which the villages of Otttown, Diehl, Charlesville, 
and Rainsburg are located. Stone is said to have been formerly 
quarried here in scores of places by the farmers for local use but 
in 1929 no quarries were being worked. Some stone for highway 
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use has been obtained here in recent years. There are many places 
where stone well adapted for crushed stone might be readily obtained 
and there is little doubt but that careful search might reveal ledges 
of the same character as those utilized at Ashcom. Most of the lime- 
stones are fairly high in magnesium but some are distinctly low. 

Similar statements to the above may be made with reference to 
Snakespring Valley, lying north of Raystown Branch of Juniata River, 
and drained by Snakespring Valley Run. 

That part of Morrison Cove lying within Bedford County and com- 
prising Bloomfield, Woodbury, and South Woodbury townships has 
an abundance of Cambro-Ordovician rocks easily obtainable. It is 
said that at one time or another some limestone quarrying has been 
done on practically every farm. Most of these quarries were opened 
to gei, stone for burning for agricultural lime, but many of them 
have furnished building stone. There are numerous attractive stone 
houses throughout the region that have been built of local limestone. 
From time to time even now farmers dig some stone on their farms 
for their own use. The building of hard roads in recent years has 
been facilitated in this region because of the easy accessibility of 
thoroughly satisfactory stone. 

The most important operation in Morrison Cove in recent years 
is that of the New Enterprise Lime & Stone Co., one mile south of 
Waterside. The quarry is operated the entire year to obtain stone 
for lime burning, and crushed stone is made when there is a demand 
for it. The stone is satisfactory both for crushed stone and for lime, 
and both products are in local demand. The lime is sold to the 
farmers for application to the soil. 

The quarry contains several different kinds of stone. The color 
ranges from gray to bluish black, the gray being high grade and 
the darker bands containing more magnesium and silica. All kinds 
become white on weathering. Some layers contain numerous fossils, 
especially crinoids. Some layers show stylolites and edgewise con- 
glomerate structures. The stone worked is in thick beds, some as 
much as 20 feet. Overlying the strata being worked are thinner 
limestones. The strike is N20°H, dip 32°SE. Clay seams are rather 
numerous, some as much as 2 feet in width. Some of them follow 
bedding planes but others cut across the beds. Cave deposits are 
rather prominent where water passing through the rocks has first en- 
larged the openings and later deposited some caleareous matter. The 
clay seams and cave deposits probably decrease in depth. The quarry 
face is about 60 feet high. 

The company has two kilns. Coal for burning comes from the 
Broad Top mines. The annual production is given at 5,000 tons of 
lime and 75,000 tons of crushed stone. 

On the west side of Yellow Creek about one mile north of Water- 
side is the J. S. Longenecker quarry which was worked for crushed 
stone for highway use a few years ago. The face is about 100 feet 
long on the strike, but shows only about 15 feet of strata. The 
strike is N37°K, dip 22°SE. Weathered surfaces show excellent 
suncracks. The layers are rather thin and consist of hard, fine-grained, 
compact, dolomitic material interbedded with coarse-grained, gray 
high-lime beds containing abundant fragmental fossils. The horizon 
of the beds of this quarry appears to be lower than that worked 
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by the New Enterprise Stone & Lime Co. about 214 miles to the 
south. Considerable chert in layers 2 to 3 inches in thickness was 
observed in the dump but was not seen in place. 

In general it may be said that the Cambro-Ordovician limestones 
of Bedford County represent a great thickness and a wide variety 
of material. It is rather doubtful whether stone of the high quality 
obtained in the Bellefonte district of Centre County is present but 
eareful search and, possibly, drilling may reveal the presence of 
even better stone than thus far utilized. For the manufacture of 
lime of various kinds and for crushing there is an abundance of stone. 


Additional analyses of Cambro-Ordovician limestones of 
Bedford County 


1 2 3 4 ba | 5b 6 

WaOOs 232k 69.107 | 93.014 | 90.857 | 85.892 | 64.75 to 91.05 | 78.81 51.964 
cy ee Senos Stee ss 23.951 3.329 3.216 | 10.637 | 3.96 to 27.85 | 15.43 40.032 
Ss Se ee ee eek ee ee ee eee ee ee es 2.34 to 4.70 Sill) esse 
Aisa eabs eo eee 542 394 -360 -410 -70 to 2.16 1.43 1.270 
oo SS ee ee 266 046 103 075 07 to .15 10 -016 

> a -008 -002 -006 -005 003 to .010 -007 - 004 
mmsoluple | 2-2. =. 5.790 3.660 5.130 D000 (teeaeeesae ane eae eee meee 6.420 


1. Farm of J. Carper, Woodberry Township. 2, pp. 335-336. 

2. Farm of J. Brumbaugh, South Woodberry Township. 2, pp. 335-886. 

3. Farm of M. Kagarise, South Woodberry Township. 2, pp. 335-336. 

4. Farm of D. Dunkle, Snake Spring Township. 2, pp. 335-336. 

5. Steel and Koontz property near Ashecom, Snake Spring ‘Township. 7 samples, a. 
range, b. average. Analyzed by Cambria Steel Co. 

6. Farm of D. F. Koons, Colerain Township. 2, pp. 335-836. 


HELDERBERG LIMESTONES 


As shown on the map the Helderberg limestones appear at the 
surface in two narrow bands that extend across the entire county in 
a direction parallel to the general trend of the mountain ridges. There 
are two similar narrow bands from Bedford southward but these 
two coalesce at Bedford and north of Raystown Branch of Juniata 
River form a closed loop. A few other patches of these strata are 
exposed in the county. The peculiar distribution of the Helderberg 
here is altogether due to the great longitudinal folds in this part 
of the State. The erosion of these folds has resulted in the de- 
velopment of longitudinal valleys in the more easily erodible rocks. 
In many places the valley floors are underlain by shales, but the 
Helderberg limestones are on the lower slopes of the enclosing high 
mountain ridges or in low secondary ridges within the narrow valleys. 

The Helderberg limestones have been most extensively quarried 
for the manufacture of agricultural lime for local consumption and 
perhaps scores of small quarries have been opened throughout ‘the 
county. When the iron ores of the region were mined a number 
of iron furnaces obtained much of their flux from the Helderberg 
limestones. In recent years these limestones have furnished much 
stone for highway construction and some quarries still are worked 
to supply small lime kilns. 

The largest quarrying operations in the Helderberg limestones of 
Bedford County are in the narrow valley which includes Napier, 
Manns Choice, Buffalo Mills, Bard, and Hyndman. Large quarries 
are located near each of these small towns. 
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The largest active operation is that of the Enterprise Lime & Bal- 
last Co. at the north edge of Hyndman. The Helderberg limestones 
form a ridge that ends at the junction of Wills and Little Wills 
ereeks. The quarry, which is opened in the end of the ridge, is on 
the Baltimore & Ohio Railroad and has good shipping facilities. 
The quarry is an old one but for years was worked principally to 
obtain stone for burning. In recent years the burning of lime has 
been discontinued and crushed stone for railroad ballast, highway 
construction, and various kinds of concrete work has been the only 
product. 

The strata are practically vertical and strike N35°E. The face 
is about 500 feet in width and-as it is being advanced along the strike 
this represents an equal thickness of strata worked. The floor of the 
quarry is at the level of the railroad and the highest point of the 
face is about 125 feet. ‘A fault at the west end of the quarry sepa- 
rates the limestone beds from the Oriskany sandstone. There are 
many different beds with varying physical characteristics and chemical 
composition. The beds on an average are rather thin although a few 
are from 3 to 4 feet thick. Some of the beds are highly fossiliferous. 
Near the eastern edge of the quarry a series of beds approximately 
30 feet in thickness is said to have an average of 88 per cent CaCO,. 
Next west of these (upward in the series), the CaCO, is only about 
80 per cent. Three different bands have been worked for lime, all 
near the eastern side of the quarry in the lower beds.- The last stone 
quarried for lime was a 15-foot thickness in the eastern third of 
the quarry. It was worked by a drift about 20 feet high and 75 feet 
long driven into the hill. The stone is said to analyze from 95 to 98 
per cent CaCO,. The lime made from it was sold to the paper trade. 

There are a few shale partings but they are thin. Practically all 
the ledges meet the specifications of the State Highway Department. 
Several layers contain gnarly stone and there is considerable chert 
in the upper beds. In 1929 the capacity of the crushing plant was 
about 200 tons per day. An enormous tonnage of stone is readily 
available. , 

The company has furnished the following analyses made at dif- 
ferent times. These show some of the variations in chemical eqm- 
position. 


Analyses of Helderberg limestones, Enterprise Lime & Ballast 
Co., Hyndman 


1. Blue limestone 40 feet thick, west of high-grade, gray, fossiliferous limestone. Fleming 
Testing Laboratory. 

z: pany: altar ad Cakes oe Testing Laboratory. 

lS ne-grained, blue limestone east of No. 2. Fleming Testing L, ; 

4. Screenings. ©. Z. Pote, analyst. - Biel 

5, 6, 7, and 8. Supplied hy company. 
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The Peerless Lime Co. was operating a quarry just south of Hynd- 
man in 1929 at a place where lime has long been burned. Two kilns 
were in operation and 3 more in ruins. The strata strike N15°R. 
and dip 85°NW. Two parallel quarries have been opened in this 
hill. The one in operation is 38 feet wide and the abandoned one 
30 feet. They are separated by a band of poor stone about 30 feet 
thick. Still another band of good stone was worked at one time. The 
rock ranges in color from dark gray to bluish black and is of fairly 
good quality. Some shaly slabs show abundant fossils when weathered. 
The footwall rock of the operating quarry shows excellent fossil sun 
eracks. The plant is worked only during the spring and fall when 
the farmers want lime for their farms. 

Helderberg limestones have also been quarried and burned for lime 
in the hillside at Cooks Mills. 

In the same valley north of Hyndman, Helderberg limestones have 
been utilized in a number of places. Russell Mowry (Buffalo Mills, 
R. D.) has recently quarried stone and burned lime about 3 miles 
south of Bard and half a mile east. At Bard, G. B. Carpenter and 
R. E. Barkley have quarries where bands of Helderberg limestone 
20 to 30 feet wide have been worked to obtain stone for lime and for 
erushed stone. The strike is almost N-S and the dip 80°E. The 
good stone alternates with bands of poor stone so that it would 
scarcely be possible to develop a large quarry, and the small opera- 
tions are not very profitable. Mr. Carpenter has also pulverized 
some of the raw limestone for agricultural purposes. 

At Buffalo Mills a small quarry has recently been worked by A. B. 
Robertson to obtain stone for agricultural lime. The beds strike 
N30°E. and dip 78°SE. Part of the stone is of fair quality but it 
is interbedded with some shaly layers that must be discarded. Some 
layers produce a strong fetid odor when struck. 

C. E. Shilling works a quarry at Manns Choice, where he is burning 
lime. He is working a thickness of beds amounting to 4714 feet. The 
strike is N28°E., dip 82°NW. The plant is operated only during 
spring and fall to supply the local demand for farm lime. The quarry 
has several different grades of stone varying in hardness, color, and 
chemical composition. Some soft and coarsely crystalline layers are 
of high grade and others are hard and considerably more siliceous. 

About one-fourth mile farther north Daniel Hillegas has a small 
quarry which he works part of the time to make agricultural lime or 
to pulverize raw stone for farm use. Some layers of fine quality in 
his quarry are gray, compact, and break with a glassy fracture. 

On the north side of the Lincoln Highway at Napier a quarry in 
the Helderberg limestones was worked to obtain stone for the State 
roads. The quarry is about 125 feet wide, 250 feet Jong and face 80 
feet high. The quarry has been driven along the strike in blue-black 
limestone that is thin-bedded near the surface but massive at the 
quarry floor. The walls on both sides are yellow, shaly limestone unfit 
for highway use. > 

On the west side of Chestnut Ridge in Napier and West St. Clair 
townships, and within a few miles of New Paris, seven quarries in the 
Helderberg were visited. A few of these will be described briefly. 
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The quarry of J. 8. Taylor, about one mile northeast of New Paris, 
had just been opened when visited in August, 1929. It showed the 
following strata dipping 10°NW. and striking N5°E. 


Section at J. 8. Taylor quarry, New Paris 


Ft in 
Shaly, thinly laminated limestone .... 3 0 
Cheri yee es ee ca. pitas eerste 6-8 
Shaly? limestOnelin hs «tots Boies oc a a crete are 3 0 
Fairly coarse-grained crystalline lime- 

SEONG, SOOMMOQUALILY | pie ovo isieloinsusualslete 2 0 
Gray WmMestone: cases Susie cisasrs isis tele 4 0 
Blue Slimestone ei skeee eis ee ee es 2 0 
Bluish black limestone .............- 6 0 


He burns the limestone in a stone kiln and in open heap. 

About 3 miles northeast of New Paris, Dorsey 8. Ling has a quarry 
with a face about 45 feet wide. Beneath an overburden of 6 to 8 feet 
there is 12 feet of bluish-gray, thiniy laminated limestones containing 
small lenses of chert 6 to 8 inches thick. Beneath these thin strata are 
massive, coarsely crystalline, gray limestones, the upper beds of which 
show abundant fossil corals. The bottom rock is dark in color. There 
are two steel kilns on the property. 

A short distance northwest, Madison Horn has a small quarry and 
a lime kiln which he has operated at times for lime for his farm. The 
strata dip gently to the northwest. Massive, bluish-gray beds are ex- 
posed in the bottom of the quarry to the height of 3 feet. Above is 
25 feet of more massive gray stone containing fossil corals. The upper 
portion of the opening shows thinly laminated beds in which there is 
considerable chert. 

About 114 miles northeast of Osterburg, G. G. Exline has a quarry 
in the Helderberg limestone with a face about 225 feet long and 50 feet 
high. The strike is N-S and dip 16°. The quarry is being advanced 
down the dip. Several kinds of rock are exposed in the quarry. The 
best is a 15-foot series of bluish gray limestones that weather to a dove 
color. This has been burned for lime. There are two stone lime kilns 
near the quarry. Some of the exposed beds are shaly and others carry 
considerable black chert in bands parallel to the bedding planes, and 
in nodules. 

Across the road to the east a quarry now abandoned was once 
worked by a Mr. Defenbaugh. 

In Cumberland Valley south of Bedford Springs a narrow band of 
Helderberg limestones outcrops on the slopes of a small ridge or series 
of low hills much lower than Evitts Mountain to the east. In general 
the limestone outcrops east of the highway. The position of the out- 
erops makes it readily available for quarrying. In this valley, as in 
other regions, the quarrying of limestone for agricultural lime to be 
used locally on the farms is almost a thing of the past and few places 
have been worked in recent years. 

In 1924 the only quarry in Cumberland Valley Township operated 
commercially was that on the farm of Amos Miller one mile east of 
Centerville (Cumberland Valley P. O.). It was leased and operated 
by A. C. Vaientine. The quarry face, which is 40 feet long and 20 
feet high, shows an upper knotty bed, a middle bed of massive lime- 

stone, and a shaly bottom bed, all of blue-black limestone. The beds 
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dip west at a low angle. The rock is burned in a single draw kiln. 
Other quarries in this township are those of J. D. Cessno and Peter 
Hite, near Centerville. 

About 24% miles south of Burning Bush, James McFarren has a 
small quarry and} a lime kiln but they have been idle for several years. 
The stone is of rather poor quality and consists of some layers of 
good stone interbedded with shaly beds containing considerable chert. 

A recent operation is that of John R. Cussins who has a quarry 
and lime kiln about 144 miles east of Centerville. The quarry was 
worked to supply crushed stone for the new concrete road through the 
valley and later to obtain stone for agricultural lime. There are 
several different kinds of rock in the quarry, good stone, shaly layers, 
and beds containing chert. The strata are almost horizontal. Some 
gnarly layers contain great masses of fossil coral. The project may 
be abandoned. 

East of Tussey Mountain there is a band of Helderberg limestones 
at one time quarried here and there. About one mile northwest of 
Chaneysville is a small quarry and a lime kiln operated for a short 
time by Ford Browning. The small hillside quarry shows stone of 
fair quality but greatly folded and faulted. In Black Valley there 
are a number of old, abandoned, farm quarries. Some of the most 
recently worked are near the famous old Indian spring on the farms | 
of Mrs. Samuel Sparks and A. S. Smith. 

On the south edge of Everett, A. M. McClure has a quarry and 
two lime kilns, now idle, although worked rather recently. <A great 
deal of stone has been quarried at this place, mainly many years ago. 
The beds strike N14°E., and dip 47°SE. The quarry contains several 
different kinds of stone. On the whole it is of poor grade although 
there are some beds of fine stone. Most of it is of the gnarly type, 
a characteristic feature of the Helderberg limestones and best ex- 
hibited on weathered surfaces. Some layers contain much chert in 
lenses and thin layers. Corals and other fossils are abundant. In 1924 
Mr. McClure was working a new face about 30 feet high. The original 
source of rock for these kilns was a quarry opened by driving a 
tunnel through the steeply dipping beds to a higher grade limestone. 
In the south end of the old open quarry a cavern has been opened about 
80 feet long, 25 feet wide, and 30 feet high, apparently enlarging a 
natural cavern. 

Just west of Everett on the north side of the river there is a 
quarry in the Helderberg limestone that is said to have been worked 
to supply local kilns for the last 100 years. The strata used are 
about 50 feet thick, including a 4-foot bed of very pure stone, the 
‘‘ealico rock’’ of the Frankstown, Biair County, section. The re- 
mainder of the section used was less pure but it produced a fair grade 
of agricultural lime. At the time of our inspection in 1921 the quarry 
was being worked entirely: for road material and a much greater thick- 
ness was being quarried. In 1929 it was idle. It is mainly a nodular 
gnarly blue limestone. 

Northward from Everett the only recent operation seems to be the 
quarry of Marshall L. Ritchey located along Pipers Run at a fork 
in the roads about 114 miles west-of Cypher. He has one kiln and 
burns stone for farm use, although some is used for whitewashing. The 
fine stone is used, on the township roads. The beds strike N14°W., dip 
11°SW. The quarry has a length of about 250 feet and a face about 
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30 feet high. Most of the stone is a gray limestone but there are some 
dark colored, somewhat shaly beds. Ripple marks are prominently 
shown in a shaly layer above the almost black, basal limestone. There 
are several small caves in the quarry which contain fine stalactites and 
stalagmites. 

About one mile east of the Ritchey quarry is an old quarry be- 
longing to Whitehill Brothers where lime was produced about 20 year's 
ago. 

Scher ansonl (2) mentions many places throughout the county where 
the Helderberg was formerly quarried for lime and flux but most of 
these quarries have long since been abandoned. In the table of analyses 
that follows, most of the materials reported by Stevenson obviously 
came from the pure strata that make up only a small portion of the 
entire Helderberg series. 


Analyses of Helderberg limestone in Bedford County 


ODCO 94.107 | 90.66U | 82.60 to 92.90 87.19 91.071 | 84.500 | 96.592 
MgO Os ieeee tee sere o=aeee 2.444 2.542 1.27 to 10.40 5.19 2.543 | 10.019 2.459 
(Ol) Se Se eee es 2.750 6.250 | 2.60 to 7.06 4.62 5.590 4.820 930 
AlzOs | 

1 (Ory (8 ees eee oe eee 240 -822 | 1.20 to 3.90 2.45 -440 -713 -240 
Sh ea) Sota ee ee 036 -056 -04 to .30 -1l -068 -062 -019 
io) pe ee ee ee ee -010 -008 -00G to .032 -013 -006 -012 -008 


1. W. Devore’s quarry south of Hyndman (T2, p. 97). 

2. a, b, ec, and d—Enterprise Lime & Ballast Co. quarry, Hyndman. Analyses by 
Cambria Steel Co. 

. Wilmetto Limestone Co. quarry just north of Wills Creek Station, (2, p. 106). 
Shoemaker quarry immediately north of Manns Choice. (2, p. 112). 
A. Stuekey’s quarry, Napier Township, (2, p. 115). 
L. Geisler’s quarry, a short distance east of St. Clairsville (2, p. 129). 
Hull’s quarry, King Township (2, p. 182). 
R. N. Oppenheimer farm, 6 miles north of Bedford; 5 samples, 8a, range, 8b average. 
. Stapleton’s quarry, 4 mile south of Juniata River, southwest of Everett (2, p. 191). 
oi fey tons quarry, on Piper’s Run, Hopewell Township (2, p. 196) Analysis by Cam- 
ria el Co. 


11. Kemble Coal & Iron O©o.’s quarry near Cove Station, Black Valley, within a few 
rods of the Huntingdon County line. (2, p. 200) 
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UPPER DEVONIAN AND MISSISSIPPIAN LIMESTONES 


There are some limestones or calcareous shales in the Upper De- 
vonian strata of Bedford County. They are of little value because 
they consist of thin layers interbedded with shales and in this county 
they are of even less importance than they might otherwise be be- 
cause of the great abundance of better materials in the Cambro-Ordo- 
vician and Helderberg series. ; 

It is probable that some Pennsylvanian or Mississippian limestones 
may be developed along the extreme western portions of Bedford 
County, although no such occurrences are known to the writer. Op- 
portunity was not offered to make any detailed investigations in that 
section. 


eee 
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Practically all the outcropping Carboniferous strata of Bedford 
County are confined to the Broad Top region. A study of the coals 
of that region has been made by James H. Gardner (4) in which a 
detailed columnar section to the base of the Pottsville is shown. It 
includes a 3-foot bed of fine-grained bluish limestone in the Monon- 
gahela group, two locally developed limestones in the Allegheny group, 
probably representing the Freeport limestones of other districts. 
From all information available it seems that the Coal Measures lime- 
stones of the region are of little or no economic importance. 

The Mauch Chunk red shale that is exposed as a band up to 3 miles 
wide surrounding Broad Top and extending northward in Little Trough 
Creek valley about 12 miles and southward a greater distance in the 
west part of Fulton County contains considerable limestone inter- 
bedded with shales. Most of the limestone is red and quite impure, 
containing up to 40 per cent of siliceous material, yet it has been 
utilized for agricultural lime locally. Some gray layers are purer. 
These limestones of the Mauch Chunk series seem to represent the 
Greenbrier limestone of the region on the west. 
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Products Corp. (Fehr & 
Rourke Stone Co.) 


V. Gaul 


oO 
9. Wernersville Lime and Stone Co. 


7. Robert L. Kline 
10. A. 


8. Berks 


‘Co. 
(Berks 


1. Kutztown Crushed Stone Co. 
Cast Stone Co.) 


2. Martin Koller 
4, Allentown Portland Cement 


3. Topton Furnace quarry 
5. Reading Quarry Co. 
6. Berks Products Corp. 


BERKS COUNTY 


Berks County is well supplied with limestones of different kinds 
so distributed near the centers of population that they are readily 
accessible for use. The principal area lies within the Great Valley 
which cuts across the central part of the county and in which nearly 
all the towns of importance are located with the exception of Ham- 
burg, Boyertown, and Birdsboro. Oley Valley also contains a large 
area of limestone and there are detached smaller areas such as the 
one 2 miles east of Seisholtzville, in the vicinity of Hereford, north 
of Dale, between Clayton and Churchville, near Barto, Bechtelsville, 
near New Berlinville and along Manatawny Creek east of Pikes- 
ville. There is an extension of the Lancaster County limestones in 
the vicinity of Morgantown in the extreme southern end of the county. 
In addition there are prolongations from the Great Valley region 
in narrow valleys such as the one extending from Reading almost to 
Boyertown and another along Little Lehigh Creek south of Long- 
swamp. 

The limestones of Berks County of economic importance all belong 
to the Cambrian and Ordovician periods. It is worth while mention- 
ing, however, that the Franklin formation of pre-Cambrian age is 
present in the vicinity of Seisholtzville and that some limestone con- 
glomerates of Triassic age are locally developed south and east of 
Reading. 


PRE-CAMBRIAN LIMESTONES 


In a report on graphite in Pennsylvania, the writer has described 
an occurrence of Franklin limestone in Berks County as follows (4, 
pp. 113-114) : 

‘Graphite occurs in gneiss and Franklin limestone at the Bitten- 
bender Iron Mine, one-half mile northeast of Seisholtzville. The mine 
has furnished a large amount of high-grade magnetite ore but has ~ 
not been operated for several years. No graphite has ever been mined 
at this place but its abundant and varied occurrence warrants a 
brief description. It furnishes another illustration of the intimate 
connection existing between the Franklin limestone and the graphitic 
gneiss of Pennsylvania. 

‘““No observations could be made of the various graphite-bearing 
rocks in place and the following information was obtained through 
a study of the rocks on the waste heaps near the mine opening. 

‘“‘Many specimens of white crystalline limestone with flakes of 
graphite 14 inch in diameter, irregularly disseminated, were seen on 
these waste heaps. The flakes show no regularity of arrangement. 
Some of the limestones seem to have been altered to silicate rocks 
with segregations of augite, graphite, and an asbestiform mineral. 

‘Other rocks consist of dark red garnet, hornblende, augite, and 
graphite. Specimens of massive magnetite were observed in which 
there were occasional partings of graphite. Some of the rocks con- 
sist of massive hornblende, augite, some hypersthene, and graphite 
flakes. Gneiss such as occurs in other graphite areas is also present 
in which the mass of the rock is composed of plagioclase, quartz, augite, 
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and flakes of graphite 14 inch in diameter. Pegmatites composed of 
orthoclase, quartz and large graphite flakes are represented by oc- 
casional specimens. 

‘In no other place in the State is there such a variety of graphite 
rocks so that it is especially unfortunate that their relations are not 
known. It is improbable that any of them could ever be profitably 
worked for graphite.’’ 


CAMBRO-ORDOVICIAN LIMESTONES 


The Cambrian and Ordovician limestones of the Great Valley and 
its off-shoots lie within the counties of Northampton, Lehigh, Berks, 
Lebanon, Dauphin, Cumberland, and Franklin. 

The limestones of Northampton, Lehigh, and Berks counties form 
a continuous band from four to eight miles wide occupying the cen- 
tral portions of these counties and trending from northeast to south- 
west. In addition to the main body, there are in each of the three 
counties some partially and wholly detached smaller areas resulting 
from folding and faulting of the strata and subsequent erosion. As a 
consequence of similar complexities of structure there are some small 
outliers of both older and younger non-caleareous rocks within the 
limestone areas. : 

The limestones of this belt are bordered on the south and southeast 
by the higher ridges known variously as South Mountain, Lehigh 
Mountain, or Durham and Reading Hills. These ridges composed of 
the resistant Cambrian sandstones and quartzites and pre-Cambrian 
gneisses, rise to a height of 900 to 1,100 feet above sea level. The 
limestones in the adjacent valley have an elevation of 200 to 500 
feet. On the north and northwest the Jimestones are in contact with 
the younger shales and slates of the Martinsburg (Hudson River) 
formation. These are more resistant to erosion than the limestones 
and therefore the summits of the slate hills are considerably higher, 
rising to elevations of more than 800 feet in many places. 

The limestones of this belt have been divided into several forma- 
tions as shown in the following table, although the area has not yet 
been completely mapped. 


Classification of the Cambro-Ordovician limestones of 
Northampton, Lehigh and Berks counties 


ba Feet 
Ordovician 
Martinsburg shales and slates overlying the limestones. 
Canadian 
Jacksonburg (Trenton, Leesport) low-magnesian argillaceous lime- 
stones extensively used in manufacture of Portland cement .... 250-600 


Beekmantown limestone, normally high in magnesium carbonate 1,000 


Cunococheague (Allentown) dolomitic limestone ............... 1,500+ 
Cambrian 
Domstowne dolomitieeMmMestOn er ay.jari. seisiswsts sls cea. cic eae ae 1,000 


In general it is possible to differentiate the limestone formations, 
although there are some places where this cannot be done with cer- 
tainty. All of the limestones were deposited in shallow water and ex- 
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hibit the characteristics of such deposition,—ripple or wave marks, sun 
or mud cracks, rain drop prints, breccia and conglomerates, oolite, and 
frequent and rapid changes in physical and chemical composition both 
laterally and horizontally. They have also all undergone much meta- 
morphism which probably destroyed many of the fossils, although it 
is not believed that these limestones ever were rich in organic re- 
mains except in restricted localities. Recrystallization of the car- 
bonates is common and considerable sericite is present along the 
bedding planes. All the limestones contain numerous joints and 
calcite and quartz veins. 


Tomstown group. The Tomstown formation contains considerable 
interbedded shaly material that has a tendency to weather quickly 
so that good outerops are seldom found. It also contains some mas- 
sive-bedded, compact layers normally dark blue in color. The forma- 
tion is everywhere high in magnesia carbonate and in many places 
quite siliceous. No fossils have been found in the formation. The 
Tomstown outcrops along the lower slope of the quartzite and gneiss 
hills except where faulting has placed other formations in this posi- 
tion. The thickness is approximately 1,000 feet. The Tomstown 
dolomite has been quarried for lime, fiux, crushed stone and in a 
few places for building purposes. 


Conococheague formation. The Conococheague (locally designated 
Aljlentown) formation is the thickest and most prominent of this 
series of limestones. It is normally present near the center of the 
linestone valley although, due to folding and faulting, it may be 
found in other places. It can usually be recognized by the abund- 
ance of the fossil Cryptozoon proliferum, a form of calcareous algae 
that was graphically described by Lesley, former State Geologist, who 
did not recognize its true character, in the following sentence: ‘‘A 
very strange peculiar and entirely mysterious feature of some beds 
is a structure resembling a mass of clam shells closely packed to- 
gether with their rounded sides uppermost.’’ On the edges of the 
beds, they appear as a series of thin layers in symmetrical waves that 
vary from half an inch to more than a foot in width. On the upper 
surface they appear as small knobs or bumps from one-half to one 
inch in height. 

The Conococheague limestones are everywhere high in magnesium 
carbonate, although there is considerable variation. Deep weathering 
gives a banded appearance to interbedded strata with different per- 
centages of magnesium carbonate because the more highly dolomitic 
beds turn whiter than others. This is generally an excellent criterion 
for recognizing the formation, as the other formations of the region 
do not show this phenomenon well. Some layers are highly siliceous 
and in several localities there are a few thin interbedded sandstone 
layers. Shaly beds are present but not common. The best figures 
that have thus far been secured for the thickness of the Conococheague 
limestone approximate 1,500 feet. 

The Conococheague has been quarried extensively for lime and 
erushed stone, less extensively for flux, and in a few places for 
building material. 


Beekmantown formation. The Beekmantown formation is mainly 
confined to the northern or northwestern part of the limestone belt. 
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In places several species of molluscan fossils are present although, as 
a whole, organic remains are very scarce. The individual limestone 
beds are more heterogeneous than those of the underlying formations. 
This is not especially noticeable on fresh surfaces but is pronounced 
on weathered portions, producing an irregularly mottled appearance. 
Unlike the Tomstown and Conococheague formations, the Beekman- 
town contains occasional beds of low magnesian limestone that are 
suitable for the manufacture of Portland cement. No place is known, 
however, where the thickness of these layers is great enough for a 
quarry to be opened in them alone; consequently in quarrying it is 
necessary to sort the material carefully by hand and use the high 
magnesian stones for other purposes if material for cement is sought 
in the Beekmantown strata. The formation has an approximate thick- 
ness of 1,000 feet. 


Jacksonburg formation. The uppermost limestone formation of 
this area is the Jacksonburg, more commonly known as the Cement 
Rock formation, because it has furnished such a large quantity of 
stone for making Portland eement. The formation has not been 
recognized throughout the entire region, thus indicating an unusual 
and somewhat local type of deposit. 

The Jacksonburg overlies the Beekmantown limestone and is over- 
lain by the Martinsburg shales and slates. 

The characteristics of the Jacksonburg limestone are discussed on 
a later page describing the Evansville area. 


Martinsburg formation. A few lenses of limestone are present 
within the basal Martinsburg shales and have been quarried for lime 
in several places on a small scale. They are of minor importance. 


Structure. The structure of all the limestone strata of Berks 
County is very complex. Folding and faulting have so greatly dis- 
turbed the strata that rarely can one find any considerable area in 
which the beds are even approximate'’y horizontal. Simple folds and 
overturned folds, normal faults and thrust faults of minor and major 
degree have been observed in scores of places. Were it not for the 
surface soils that so generally conceal the strata our detailed maps 
would show many more faults and axes of folds than they now do. 
Correlation of beds and determination of exact thickness are impossible 
in most places. Both the folds and faults have a general trend from 
east to west or northeast to southwest but there are many transverse 
to these lines. 


Joints and veins of calcite and quartz are common in all the lime- 


stone formations of the region and consequently good structural ma- 
terial is uncommon. 


QUARRY ECONOMICS 


Not uncommonly bluffs from 20 to 160 feet high rise above the 
streams. Railroads follow nearly all the major streams and some 
of the minor ones. The conditions favor limestone quarrying as a 
quarry face with good drainage can easily be developed and transpor- 
tation facilities are close at hand. The overburden of residual clay 
or rotten limestone is seldom thick. It perhaps averages about 4 feet. 
Solution pits or pockets in the rock surface are common and are 
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always filled with clay. Deep pits are a serious obstacle in working 
a quarry. Fissures filled with clay are also encountered in many 
quarries. Cavities or small caves containing cave onyx are not un- 
common but in no place in the district have these cave deposits been 
of economic importance. In general the solution cavities of all kinds 
are most numerous where folding and the consequent shattering of 
the rocks have been most intense. 

For additional information concerning the characteristics and uses 
of the limestones occurring in Berks County, the reader is referred to 
the chapters on Lehigh and Northampton counties. 

The Cambro-Ordovician limestones of Berks County at an early 
period were worked for building stones for local use, for flux in the 
various iron furnaces throughout the county, and for lime. At 
present, scarcely any use is being made of them except for crushed 
stone, for which they are well fitted. The one cement plant in the 
county at Evansville uses the Jacksonburg limestones that are scarcely 
serviceable for any other purpose. 

It is not advisable to attempt to describe all the limestone quarries 
of the county; attention will largely be confined to those now in 
operation. It is probable that there are over 200 old quarries in 
the county, most of which are small and were worked only for local 
use. 


Kutztown-Topton Area. In the vicinity of Kutztown and Topton, 
a number of quarries have been worked in years gone by to supply 
stone for agricultural lime and furnace flux. With no iron furnaces 
now active in the region and agricultural lime seldom produced locally, 
all of these quarries are closed. The number of attractive old stone 
houses scattered about, all built of local limestones, make it evident 
that many of the quarries were worked solely or in part for building 
stones. 

At present only 2 limestone quarries are in operation in the area. 
Both are located a short distance south of Kutztown. The Kutztown 
Crushed Stone Co. is working a quarry about half a mile southeast 
of the Kutztown State Teachers College. In this ridge there are a 
number of old openings and abandoned lime kilns. The beds are fairly 
massive and are varied in composition, ranging from a dense, dark blue 
dolomite to a dark gray, low-magnesian limestone. These are inter- 
bedded so that it would be difficult to quarry the different varieties 
separately. The stone appears to belong to the Beekmantown forma- 
tion. The beds strike N.65°E. and dip 20°SE. The quarry is about 
400 feet long on the strike, 175 feet wide and has a face about 60 
feet high. The stripping is light, 3 to 4 feet on an average. The 
plant can produce 500 to 600 tons of crushed stone daily. Nearly 
all goes to the State and Township roads. Old lime kilns show the 
former use for the product of this quarry. 

Martin Koller is working a quarry for crushed stone about three- 
fourths mile southeast of the plant just described. He has a quarry 
about 350 feet long, 100 feet wide and with a face about 35 feet in 
height. The beds are gently rolling but averages practically horizontal. 
The strata are massive, 1 to 2 feet thick, and with the excep- 
tion of one dark-colored, high-calcium bed are all highly magnesian. 
The overburden of clay is heavy and in places it extends downward 
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into cracks. The quarry and crushing plant can produce 150 tons 
of crushed stone daily. A 

The old Topton Furnace quarry at Hinterleiter about 244 miles 
northwest of Topton is now idle but it was long worked to supp:y stone 
for the Topton iron furnace. The quarry is a large one with a high 
face and has furnished a very large amount of stone. The beds show 
variations in dip and strike but the dips are everywhere gentle. Most 
of the beds are low in magnesia. There are, however, several high 
magnesian strata. One of these on the west wall is of interest because 
it shows abundant gash veins of calcite and dolomite, whereas the over- 
lying and underlying low magnesian beds are practically free of vein 
matter. 

A composite analysis of stone from this quarry is as follows: SiO, — 
4.08; Al,O, + Fe,0, — 2.14; CaCO, — 90.44; MgCO, — 3.66. 


Moselem Springs—Kirbyville Area. In the vicinity of Moselem 
Springs and Kirbyville there are about 20 old quarries, all of which 
seem to have been operated in Beekmantown limestone. They are 
all idle now and most have probably not been worked during the 
past 40 years or longer. Near almost every quarry is an o:d lime kiln. 
From the number of stone houses in this section, it appears that the 
quarries also were worked for building stone. The stone exposed shows 
interbedded dolomite and low magnesian limestones. The largest of 
these quarries are along Moselem Creek from a mile to a mile and a 
half north of Moselem Springs. 


Evansville Area. The Evansville area is of special interest because 
there is located the only Portland cement plant in Berks County. The 
Allentown Portland Cement Co. has been manufacturing Portland 
cement there since 1910. Previously Portland cement was made dy 
the Vindex Portland Cement Co. about 1144 miles to the southeast. 
This plant was abandoned because of the poor quality of the stone. 

The Allentown Portland Cement Co. is working the argillaceous 
limestone of the Jacksonburg formation, the same type of stone used 
by all the cement plants of the Lehigh Valley. It overlies the Beek- 
mantown limestone which contains high and low magnesian limestones 
and is in turn overlain by the Martinsburg shales and slates. In the 
vicinity of Evansville, there is a detached block of the Jacksonburg 
where the plant was buiit. The rock resembles a black shale or slate 
and yet it analyzes about 74 per cent CaCO,. The beds are con- 
siderably crumpled but have a general strike of N.44°E. and a dip 
of 22°SE. The quarry is roughly about 1500 feet long, 700 feet wide, 
and 120 feet deep. 

As is true throughout the Lehigh District, the cement rock at E'vans- 
ville varies considerably in composition. Some fresh samples contain 
less than 60 per cent CaCO, and some of the surficial weathered ma- 
terials, where solution has been active, contain practically no lime. 
Occasional specimens can be selected in which more than 90 per cent 
CaCO, is present, with several feet of rock here and there containing 
more than 80 per cent CaCO,. In portions of the quarry and also 
in some of the drill holes the distribution of the various grades of 
stone appears to be extremely irregular. 


Several explanations are offered to account for these irregularities 
but in advance of the close drilling for blasting it is usually impossible 
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to decide which is the correct explanation. In some places the rock 
has been thrown into close folds or displaced by faulting which brought 
poor stone into the place where, normally, high grade stone should 
be found. In other places, fissures or shattered zones have admitted 
surface water to depths where the rock commonly is unaffected by the 
action of surface water. The effect of these waters is to remove 
considerable portions of the CaCO, and make the stone much poorer. 
Elsewhere it appears that there were rather sudden and decided 
changes in composition of the deposit in short distances as it was 
laid down originally in the shaliow ocean waters. Notwithstanding 
these variations there are some well defined bands of fairly uniform 
grade that can be traced across the property. 

The following composite analyses of the material obtained in some 
prospecting holes show some of the variations in chemical compo- 
sition. Analyses 1, 2 and 3 are from 50-foot holes, 4 a 125-foot hole 
and 5, 6 and 7 150-foot holes. 


Analyses of limestone at Evansville 


1 2 3 4 5 6 7 
Siam ee 2 ee 19.04} 18.70] 16.92 | 15.04] 16.08| 15.88] 16.64 
AleOs+ ) ; 
Too Ly it es a oer ede Sree 6.32 6.38 7.02 5 6.08 6.04 6.24 
OD, (a EE os 87.99 | 38.60] 39.51 | 41.40] 40.44 | 40.48] 40.10 
RCO) se aie te tg EN Ee 2.60 2.94 2.37 2.04 2.40 2.14 2.33 
i) Serr ESS $3.26 | 38.86 | 88.85] 84.04] 384.54 | 935.24] 34.26 
MD Ral ere oct Lee eee 99.21 | 99.77| 99.67] 98.16) 99.54] 99.78] 99.57 
Case See 67.84 68.93 | 70.55 | 78.93) 72.21| 72.29] 71.61 
MP OOs gy. ere ee AT vee 4.70 5.46 4.98 4,28 5.04 4.49 4,89 


The Allentown Portland Cement Co. uses the dry process of manu- 
' facture. It has 4 rotary kilns, 8 feet in diameter and 120 feet long. 
Its annual output is 1,400,000 barrels. 


Maiden Creek Station Area. Alone the Reading Railroad about 
three-fourths mile northeast of Maiden Creek Station, considerable 
quarrying has been done in Beekmantown limestone, which here shows 
numerous fossils on the weathered surfaces. Some high grade lime- 
stones here are interbedded with highly magnesian beds. The Allen- 
town Portland Cement Co. obtained some good limestone here, but 
abandoned the quarry because of the magnesian stone. Lime was 
once burned here. There are several openings in close proximity. 

A short distance north of Willow Creek and about 114 miles south 
of Maiden Creek Station is an old quarry in the Conococheague for- 
mation. Some layers contain the algal fossil, Cryptozoon proliferum. 
The rock is gray to grayish blue, and fairly high in magnesia. The 
beds are massive. They dip about 25°N. The stone from here was 
once burned. It would produce a good quality crushed stone. 


Leesport-Rickenbach Area. Several quarries have been worked on 
both sides of Schuylkill River between Leesport and Rickenbach. One 
of these located almost due west of Rickenbach station on the Reading 
Railroad has been worked on the line of strike for fully 400 feet. 
The strike here is N.84°H. and the beds dip 66°NW. The portion 
which has been worked out has a general width of 50 feet in the 
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east end of the opening and narrows down to about 20 feet in the 
middle portion of the quarry. The thickness of the beds exposed is 
about 40 feet and they are mainly gray to grayish blue, somewhat 
siliceous limestones. Some of the beds, especially those that have 
been badly leached, have been infiltrated by clay on the south hill- 
side while others appear to be quite durable and have withstood 
weathering exceptionally well. A 6-foot, massive, blue, siliceous stone 
forms the underlying bed of the quarry and shows a pitted surface. 

At a small opening with a 25-foot face in the hillside about half 
a mile north of Rickenbach station, the strata have the same general 
dip and strike as noted in the previously described quarry. 

About half a mile south of West Leesport is a quarry connected 
by spur to the Reading Railroad. Many large blocks of burned lime 
were observed, exceptionally white in color. A battery of six lime 
kilns indicates the use of the stone. The quarry has been worked in 
two benches, the lower one having 10-foot and the upper a 20-foot 
face. The length of the face is about 300 feet. Because of the gen- 
eral contortion of the beds and the obscure bedding planes, it is diffi- 
cult to obtain general dip and. strike. At the extreme north end of 
the quarry, the beds show an anticlinal axis and pitch steeply to the 
north. An analysis of the stone shows: Loss on ignition—44.13; $10, 
—1.60; Fe,0,+Al,0,—.70; CaO—48.95; MgO—4.18. 

There are two old quarries about one-third mile south of West 
Leesport and another one almost opposite on the east side of Schuyl- 
kill River. 


Temple—North Reading Area. Of three large quarries all close 
together a short distance southwest of South Temple, only one is 
now in operation. The most northerly one is located just west of 
the Reading Railroad (Schuylkill Division) about one-third mile south 
of Temple Station, and was long worked by the Reading Quarry Co. 
The opening is a large one, and was probably operated for a great 
many years. The quarry face is about 70 feet high. It is now idle 
and much of the plant equipment has been removed. There are 7 
kins. It is said that all the stone from here was burned for lime. 
The stone is all highly magnesian. In color the stone is mainly gray, 
but some is dark blue. The beds are thick and have a fairly uniform 
strike N.73°E. and dip 18°SE. Stylolites are extremely prominent 
along the bedding planes. Oolites and limestone conglomerates were 
also noted. The rock is part of the Conococheague formation. 

He short distance to the south along the new highway is the ex- 
tensive quarry of the Berks Cast Stone Co., a subsidiary of the Berks 
Products Corporation. The latter organization represents a consoli- 
dation of practically all the producers of crushed stone in the Reading 
district. Since this consolidation, most of the quarries have been 
closed and the work concentrated in the quarry of the Berks Cast 
Stone Co. for the supply of the north part of Reading, and the old 
Fehr & O’Rourke Stone Company’s quarry at Shillington to supply 
the needed stone for the south and west part of Reading. The quarry 
2 G. W. pee ee ae west of the Berks Cast Stone Com- 

any’s quarry an e Mays Bros. Ine. i i 
and Glenside have been coed Se a ee 

The quarry of the Berks Cast Stone Co. is roughly 400 f 
200 feet wide and the face is 80 feet high. The aon ae eh ae 
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and strike N.66°E. and dip 14°SE. The stone varies in chemical 
composition and on weathering some beds become much whiter than 
others, producing a banded appearance, characteristic of the Cono- 
cocheague formation. Most of the stone is less highly magnesian than 
most of the limestones of this formation. In color the stone is light 
gray to bluish gray. In places the stone contains much vein matter. 
The plant is a well equipped one in every respect and has a capacity 
of 80 tons of crushed stone per hour. It is planned to increase this 
to 100 tons. Some of the fines from the sereens is sold for sand. An 
amiesite plant located near by takes some of the stone. A drier is 
installed to dry the product before being mixed with the asphalt. 
A dust collector attached to tha drier removes some very fine material 
which is sold for agricultural use. An analysis furnished by the com- 
pany shows 68.73 per cent CaCO,, 10.60 MgCO,, and 19.19 acid 
insoluble matter. 

The idle quarry of the G. W. Focht Co. located near by contained 
stone similar to that in the quarry just described. 

The abandoned quarry at Glenside is in the Beekmantown forma- 
tion. Most of the stone is low in magnesia, although there are some 
highly dolomitiec interbedded strata. 


Reading Area. Within the City of Reading a number of quarries 
in the Beekmantown limestone at one time or another have been worked 
for limestone. Most of these are on the west bank of Schuylkill River. 
Some of these are large and have furnished satisfactory stone for 
building construction, for lime, and more recently for crushed stone. 
Due partly to the proximity of residences and partly to the merger 
of nearly all the quarry companies in the vicinity of Reading, all 
except one of these quarries has now been closed and it is doubtful 
whether most of them will be reopened. 

Robert L. Kline is working a small quarry on Spruce St., West 
Reading, between 4th and 5th Avenues. The rock is mainly a hard, 
dark-colored, magnesian variety much of which has been shattered 
and contains numerous gash veins of calcite and dolomite. Layers 
of interbedded, gray, compact marble on weathering become light 
pink. The beds dip to the south at angles ranging from 20° to 40°. 
The quarry is being advanced westward along the strike. The opening 
is 50 to 60 feet wide and the face about 20 feet high. The product 
is crushed stone. 


Shillington Area. The Shillington plant of the Berks Products 
Corporation was formerly the property of the Fehr & O’Rourke Stone 
Co. It is located just west of Wyomissing Creek to the northwest 
of Shillington. This is a large quarry in the Conococheague forma- 
tion. The stone varies in color from gray to dark blue, and in com- 
position from dolomite to low magnesian limestone. The beds are 
mainly massive; in south part of quarry they are almost flat but 
in north have a gentle northerly dip. Calcite veins are numerous 
in certain parts of the large quarry. There are also several faults, 
and slickensided surfaces are common. The quarry is roughly 700 
feet long, 350 feet wide, and has a face 65 feet high at the highest 
point. The overburden is from 3 to 6 feet except in one place where 
a large clay filled pocket extends down about 30 feet. The daily 
capacity of the plant is about 1,000 tons of crushed stone. Aun 
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analysis furnished by the company shows 64.08 per cent CaCO,, 20.33 
per cent MgCO, and 13.87 per cent acid insoluble matter. 


Areas west of Reading. West from Reading, one passes through a 
limestone valley where scores of quarries have once been operated, 
mainly to obtain stone for burning to lime and for building purposes. 
Practically all of these openings have long been abandoned and the lime 
kilns are in ruins. Only a few are regarded as worthy of description. 
D'Invilliers (see bibliography at close of chapter) describes 29 quarries 
in this section and shows their location on a map contained in the 
Atlas. 

One of these quarries is about one mile west of Sinking Spring 
along the south side of the Harrisburg pike just west of the road lead- 
ing north to the Green Valley Country Club. The opening is about 
125 feet long and over 20 feet high. Two pits have been worked 
along the line of strike, the easterly pit having been better developed. 
The rocks for the most part weather a distinct grayish-blue and seem 
to be fairly high in magnesia. 

An old lime kiln and a somewhat irregular pit close to Little 
Cacoosing Creek about 114 miles northwest of Sinking Spring indi- 
cate spasmodic operations in the past. It is about 100 yards west 
of the lane leading north from the Harrisburg pike and at the base 


of a 40-foot hill.- Only a few beds are exposed to a height of about | 


10 feet but the bluish-black color of the stone gave field evidence of 
a fairly low grade magnesian stone. The analysis follows: 


Analysis of limestone 114 miles northwest of Sinking Spring 


SiOeUMasae serine om aickecs atom eee oe hers rahe stare 59 
FeO. = ALOIS. so. «doen cts cards ins leet. ohtela A 
RO Ae ita mecoes wieners toe ig. erat Se dawee Tolane she shaker 54.86 
SVE PO) es cones thalel a apcuagh taser oe iets ai cine nhsice, toate, ae ee 61 
TOSS KON GISMIbION "5... ao ciemic ta sete ee cies Qiaeiere 48.73 
Dot al S15. ataetcistes dale <cclerera’ eh ietetele itera 105.28 
CACO Mra errsltha ans stale Faas cae Ooh e yeaa oe gtcccne ee 97.98 
DM oO) OAR ie chars etme ore one male cere ts are 1.28 


Another quarry is 100 yards farther north in the same hill. It is 
on the south bank of Little Cacoosing Creek and has been driven 
approximately at right angles to the wagon road. A massive 314-foot 
bed of limestone forms the basal member and is overlain by a massive 
blue-gray bed 10 feet thick. The dip of these beds is to the south 
and would earry them under the quarry described above. The stone 
is probably as high grade as that in the other quarry, except that 
there are some rather siliceous lenses in the massive beds. 

‘ About half a mile up Little Cacoosing Creek from the hamlet of 
vacoosing 18 a quarry that apparently has been extensively worked. 
Because of the large number of cut blocks, it appears to have been 
worked for foundation and building stone. The entire quarry face 
which is one of the best seen in the general area, is about 125 feet 
long and could be worked farther southwest along the hill. It has 
a height of 380 feet. Most of the stone is bluish-gray and is massively 
bedded. One massive ledge is about 15 feet thick; above it is a 


=. 
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smaller bed which contains some clay seams. A bed 18 inches thick 
weathering to gray follows, then blue stone forms the remainder of 
the section, which is capped by about 3 feet of overburden. The 
rocks of the quarry dip gently southwest. The analysis of the samples 
from this quarry follows: 


Loss on ignition, 42.06; SiO,, 5.40; Fe,O, Be Al,0,, 1.52; CaO, 
46.62; MgO, 4.68. 


The Wernersville Lime & Stone Co. is working a quarry just south- 
east of Wernersville for crushed stone. Formerly lime was burned 
here. The stone is mainly dark gray or blue, fairly high in magnesia, 
and hard. There are a few bands of light gray to pinkish, fine grained 
marble in the quarry. These are low in magnesia and present a 
striking contrast to the other stone. The stone has been much shat- 
tered by faulting and compression, and veins of calcite are abundant. 
A number of faults with well-defined slickensided surfaces can be 
observed. The quarry face is about 65 feet high. The plant produces 
about 25,000 tons of crushed stone yearly. 

A. V. Gaul operates a quarry for crushed stone along the south side 
of the highway about midway between Wernersville and Robesonia. 
Lime was formerly burned here. The stone is mainly thin-bedded, 
dark-colored, and low in magnesia. Loose blocks of white to pinkish, 
dense marble were observed in the quarry but not seen in place.: 
The quarry face is about 65 feet high. The beds strike N.23°W. 
and dip 55°SW. The clay overburden is fairly heavy and some joints 
in the stone are filled with clay. 

East, west and south of Stouchsburg there are a number of aban- 
doned quarries. Nearly all of them show interbedded dolomite and 
low magnesian stone; in most cases the varieties are not thick enough 
to permit one type to be worked separately. Practically all were 
worked for stone for making agricultural lime. A quarry close to 
Tulpehocken Creek about one mile northwest of Womelsdorf has been 
worked for roadstone. It contains hard, brittle, black, siliceous 
limestone. 


Limestone Areas south of the Great Valley. As mentioned above, 
there are several smaller, detached limestone areas south of the Great 
Valley. These are almost entirely confined to Hereford, Washington, 
Pike, Colebrookdale, Douglass, Amity, Oley, and Exeter townships. 
Oley Township contains the largest area; in fact, the surface rocks 
in this township are mainly limestone. 

In these areas, there has been little quarrying of limestone in 
recent years. When EH. V. d’Invilliers studied the region for the 
Second Geological Survey in 1882, many of the quarries were then 
being worked. In his report (see bibliography at close of chapter), 
he devotes 38 pages (pp. 142-180) to the description of these quarries 
and gives many analyses. He also describes a number of quarries 
in the vicinity of Reading (pp. 180-197). It is not advisable to re-— 
print here the details given by d’Invilliers but the analyses which he 
gives are all included in the table at the close of this chapter. 

There are 6 quarries near the Berks County line about 2 miles east 
of Seisholtzville. All are said to contain dolomitic limestones. The 
stone was burned for local farm use. 
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In Dale Forge Valley, which lies partly in Hereford and partly 
in Washington Township, four quarries have been described. Several 
different kinds of stone are present, most of which are dolomitic. The 
stone was burned for lime. 

Some poor limestone has been worked near Hereford. One-fourth 
mile north of Clayton, magnesian limestone was dug and burned. 
About one-eighth mile southwest of Clayton some siliceous magnesian 
limestones were quarried and burned. Half a mile north-northwest 
of Bechtelsville magnesian limestones (2, p. 150) varying ‘‘from a 
gray cherty limestone through dove color to a hard massive blue 
stone’’ were quarried for lime. Half a mile southwest of Bechtels- 
ville a quarry (2, p. 151) ‘‘exposes about 30 feet of blue and dove- 
colored limestone interstratified with inches of limestone shale.’’ 

One-fourth mile northeast of Greshville is a large quarry (2, p. 
153) ‘‘with 60 to 80 feet of good blue and white stone exposed.’’ As 
much as 75,000 bushels of lime annually was produced here. There 
are two quarries used for lime about one-fourth mile west of Gresh- 
ville. There were two quarries in the southeast corner of Earl Town- 
ship 144 miles east of Earlville. A good grade of dolomite was 
quarried one-fourth mile north of Earlville and similar but more 
siliceous stone two-thirds mile north of the same village. 

In Oley Valley there are many old limestone quarries. In general, 
the eastern part of the valley is floored with magnesian limestones 
of the Conococheague formation and the western half is underlain 
by Beekmantown limestones consisting of many high-caleium beds 
interbedded with some magnesian beds. For this reason Oley Valley 
has a rather great variety of limestones. These old quarries once 
supplied the farmers with stone for lime and now are capable of 
producing an excellent quality of crushed stone. 

The following analyses are from Second Geological Survey Report 
D3, vol. 2 and were made by A. S. McCreath, except 41a and 41b: 


Analyses of Cambro-Ordovician limestones of Berks County 


1 2 3 4 5 6 ; 7 s 


CaOOs esse 2t 52 seGs-2 52.857 | 53.839 | 54.714 | 26.053 | 51.889 | 19.821 | 87.967 | 55.058 
Me OOsy woth eee er ee 42.779 | 42.042 | 48.880 | 19.077 | 40.523 | 14.599) 8.324 | 38.094 


OOO si iraeeaecenscaescconse 66.535 | 79.107 | 87.642 | 92.214 | 68.107 | 96.178 | 88.857 | 90.357 

Me OO ay aenaewtesaeacmnnaso 21.645 | 14.227 9.837 4.986 | 27.402 2.176 8.783 2.800 

BlO ggg rere teesnas- cee seen. 9.630 5.690 2.240 2.750 8.210 1.750 6.800 6.640 
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COV OCD: 2 Sas ea ae ee 71.178 | 96.667 95.500 97,821 51.303 92.142 | 95.575 90.214 
LS OO a a ae ey 23.263 2.081 2.724 1.496 82.713 1.832 1.535 6.420 
BiQ@)  2Seessass--5.25<s sa 4.770 1.010 1.940 1.320 15.220 5.830 2.950 8.500 
“20 UXO 58 df lp eee ae See 1.080 -350 -230 -210 1.060 -560 -280 +219 
FesOs § 
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41a 41b 
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1. Quarry of Jonas Shaub, 2 miles east of Seisholtzville near Lehigh County 
line, Berks County (2, p. 144). 
2. Schall quarry 4%, mile north of Dale (2, pp. 146-147). 
8. Clemmer quarry, 14 mile north of Clayton (2, p. 149). 
4. Diehl quarry, 1% mile below Clayton (2, p. 149). 
5. Oberholtzer quarry, % mile northeast of Bechtelsville (2, p. 151). 
6. Miller quarry, % mile southwest of Bechtelsville (2, p. 151). 
7. Levi Gresh quarry, % mile northwest of Greshville (2, p. 154). 
8. Dandheiser quarry, 4 mile west of Greshville (2, p. 155). 
9. Keely quarry, %4 mile west of Greshville (2, p. 155). 
10. Rapp quarry, 1-14 miles east of Earlville (2, p. 156). 
11. Quarry 4% mile north of Earlville (2, p. 160). 
12. Quarry on Powder Mill Creek (Trout Run) 2/3 mile north of Harlville (2. 
p. 161). 
13. West bluff of Manatawney Creek, 14 mile north of Rabbit Hill (2, p. 162). 


14. David Yoder quarry, % mile northeast of Manatawney (Pleasantville) (2, 
p. 165). 

15. Williams quarry, % mile northwest of Manatawney (Pleasantville) (2, p. 
165). 


16. 


Schollenberger quarry. east of Pine Creek, % mile north of Manatawney 


(Pleasantville) (2, pp. 165-166). 


17. Weidners quarry, 1 mile south of Lobachsville (2, p. 166). 

18. John Keim quarry, 1 mile west of Lobachsville (2, p. 167). 

19. Deisher quarry, 1-14 miles northeast of Friedensburg (2, p. 168). 
20. Bertolet quarry, 1 mile east of Friedensburg (2, p. 169). 

21. Kauffman quarry, 1-14 miles southeast of Friedensburg (2, p. 170). 


92. Ellis Winter quarry, 1 mile northwest of Griesemersville (2, p. 171). 
28. S. Houck quarry, 1-% miles northwest of eae (2, p. 171). 
24. Guldin quarry, % mile north of Yellow House (2. p. 172). 

25. Weaver quarry, 2 miles northwest of Ciresemeveriile (2. Dr v3). 

26. Seth Grim quarry, 1-34 miles northwest of Griesemersville (2,p. 173). 
27. Kemmerer quarry, 1-14 miles west of Griesemersville (2, p. 174). 

28. Sneider quarry, 1 mile northeast of Oley Line (2, p. 175). 

29. Bauderbusch quarries, 34 mile east of Oley Line (2, p. 176). 

80. Ezra Griesemer quarry, 1 mile southwest of Griesemersville (2, p. 176). 
81. Fischer quarries, 1 mile southwest of Griesemersville (2, p. 177). 

82. Herbein quarry, 1-14 miles southwest of Griesemersville (2, p. 177). 
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33. Marquart quarry near Limekiln Creek, 1 mile southeast of Oley Line (2, p. 


34. uarr mile southeast of Oley Line (2, p. 179). 

35. o Te quarry, 14 mile northwest of Oley Line (2, p. 180). 

36. S. Kaufmans quarry, 4% mile south of Oley Line (2, p. 185). 

37. Ritter quarry, 3% mile east of Jacksonwald (2, p. 186). 

88. Tyson quarry, 14 mile east of Jacksonwald (2, p. 187). f 
39. Big Dam quarry, along Schuylkill River, 1-44 miles southeast of Reading 
2, p» 189). 

he settee on P. & R. cut, 1 mile south of Reading (2, p. 189). : 
41. Long’s quarry, right bank of Schuylkill River, opposite south part of Reading. 
Analysis by Booth, Garrett and Blair (2, p. 195). 


TRIASSIC LIMESTONE 


The most extensive development of the Triassic limestone conglom- 
erate is along the northwest boundary of the Triassic strata in the 
vicinity of Reading, Berks County. The most easterly locality is at 
Clayton. This conglomerate appears at the surface just east of 
Bechtelsville and overlies the ore in the Boyertown magnetite iron 
mines. From Athol (Amityville) to Stonersville it is unusually well- 
developed, forming the surface rock over almost the entire southern 
half of Amity Township. Another lens with a width of outcrop of 
about 2,000 feet appears near Antietam Creek about 2 miles south 
of Jacksonwald and extends westward through Neversink and Fritz 
Island to a point a short distance beyond Schuylkill River. It forms 
most of Poplar Neck and the peninsula lying to the west and good 
exposures may be seen in some of the railroad cuts. West of Schuyl- 
kill River it has been observed in a few places but particularly at 
the old Wheatfield Ore Banks, three-fourths mile east of Fritztown. 

In the Berks County localities the limestone conglomerate varies 
greatly. In some places it has a large admixture of sandstones and 
shale fragments. The size, shape and color of the fragmental ma- 
terial vary. 

Near Klapperthall about 2 miles southeast of Reading, an attrac- 
tive variety of the Potomac marble (limestone conglomerate) out- 
crops along the railroad. Angular fragments of white, gray, mottled 
and reddish crystalline limestones are enclosed in a red sand matrix. 
Some specimens from the locality will take a high polish and are 
especially handsome. The rocks near the surface are somewhat broken 
by frost action so that it might be difficult to secure large building 
blocks but it is probable that better could be obtained at greater 
depth. An illustration of this stone is given on plate 4. It is 
possible that at this locality and perhaps at some others attractive 
decorative stone for interior work might be obtained. The stone is 
almost identical with the marble formerly quarried along the Potomac 
River in Maryland and Virginia except that the fragments are some- 
what smaller, averaging less than an inch in diameter. 
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Fig. 5. Limestone areas in Blair County. 


1. Homer K. Schriver 12. Sterling Lime and Stone Co. 
2. C. 'S. Baughman 18. Cambria Steel Co. 
3. Snowberger and McGee and M. A. 14. W. H. Delancey 
Showalter 15. Bell and Bockle 
4. Juniata Limestone Co. 16. John Ellenberger 
5. Clover Creek quarries of Pittsburgh 17, 18. American Lime and Stone Co. 
Limestone Co. 19. Duncansville Lime and Stone Co. 
6, 7. St. Clair quarry of Pittsburgh 20. Chimney Rock Limestone Co. 
Limestone Co. 21. Gildea Stone Co. (Cedar Ridge 
8. Gildea Stone Co. quarry) 
9. McKinney Steel Co. 22. McKinley Dodson 
10. Blair Limestone Co. 23. Geeseytown Cement Products Co. 
11. Tyrone Forge quarry of American 24. Canoe Creek Stone Co. 


Lime and Stone Co, 25. Calcium Products Co. 


BLAIR COUNTY 


Blair County is well supplied with limestones belonging to several 
different formations. The stone varies much in chemical composition 
and physical characteristics and so is adaptable to many different 
uses. The Cambro-Ordovician and Helderberg limestones are of the 
greatest Importance, although some limestones of value are contained 
in the rocks of other geologic periods, especially the Carboniferous. 
_ Limestones have been quarried on a smail scale in scores of places 
in the county, and in a few localities have been extensively worked. 
_The stratigraphic geology of Blair County has not been described 
since the work of the Second Geological Survey, with the exception 
of a small area in the western part that is included within the Ebens- 
burg and Patton quadrangles. Charles Butts worked in the southern 
half of the county in 1908 and 1913 and published a stratigraphie 
column for Blair and Huntingdon counties.’ In abbreviated and 
slightiy modified form this table is here given. 


Geologic column for Blair and Huntingdon counties* 


Limestones are set in italic 
Feet 
PENNSYLVANIAN 
Perey LEO Wen yo -e taetsccteieherers eves Nesey cash, « B wicko obras sale 200 
Shale and sandstone, with workable coal beds. 
LEP ISCAS SUE Oe nS Sto d OO DRS OS Oe St OTe Ae ee pees, 130-280 
Mainly sandstone, clay, and shale, with coal locally in 
middle. 
Homewood sandstone 
Mercer shale 
Connoquenessing sandstone 


MISSISSIPPIAN 
Manch Ghani Series we ata tore na .oe + Seas ©. eie oho aolemeinee ele sie site ie 180-1000 
Mainly lumpy, red shale or mudrock. Mostly of Ches- 
ter age. 
Loyalhanna limestone—Trough Creek limestone 
Siliceous crossbedded limestone to west (Loyalhanna 
limestone) ; gray and red, partly argillaceous lime- 
stone to east (Trough Creek limestone of I. C. 
White) Warsaw age? 
PPGCONO SELICS oo sielatee te eke ame ete alors Sot wate aM at ereisi Soo) s a) esse" svasee e 1130-1400 


Thick-bedded, gray sandstone; Burgoon member at 
top; shale, red shale, and sandstone below. Con- 
glomerate at bottom to east. Osage age. 

Burgoon sandstone. 

Cuyahoga sandstone. 

Berea sandstone. 

DEVONIAN 
UPPER DEVONIAN 
Cae ESkrtliere rope tare. stots tere Mee eter viels 2. 5 etek! ol tictai a Gist fisteys ae aloes ste 2000-2500 

Lumpy, red shale or mudrock, thick-bedded, micaceous 
red sandstone. 80 per cent red. Gray and greenish 
shale and gray sandstone with marine fossils, 20 
per cent. 


* This column has been arranged to follow the official section of the Pennsyl- 
yania Geological Survey, although the author prefers the U. 8S. Geological Survey 
section which does not include the Canadian System. 
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Chemung: ZrOUP) 6. ac 5 ¢0c + oe wie o reir wisiclvisin > » we roin a alaeteve sae 
Mostly shale with thin sandstone layers. 


Saxton conglomerate 
Allegrippis sandstone 
Pine Ridge sandstone 


Portage group 
Brallier: Bhale” aes iw st eioald sighs splat e » Hae ole Mol eraets 
Fine-grained, siliceous shale in thick, even layers re- 
vealing their fissility on weathering. A few thin 
fine-grained sandstone layers, Fossils small and 
very scarce. Upper Portage. 


farrell, Shales... dort acvic = acuc wise sole ae ol algae gate a3) acatiatle te ae 
Dove and black fissile (paper) shale. Black at bot- 
tom to west (Burket member). Black and dove 
interbedded to east. 
Burket black shale 


MIDDLE DEVONIAN 
Pam tom MSLOUD  sichsteyete te ec senlctare e) <"ateha. <n @ ae ia; joie cal steals ace ea 
Hackly shale at top, weathers green; impure lime- 
stone layers in top 10 to 20 feet. 


Tully limestone—1 foot limestone at very top. 
Marcellus group. crc /cctere 2 stele ote oe # elele eis ein alate > pisielaleicie pie pie 
Black fissile slate 


Onondaga -ELOUDy sciess se cevecdetotelcas tases elotcltemelet=: cto nis ste tecra oe eats 
Dark shale with limestone layers. 


LOWER DEVONIAN 
Oriskany group 
HMidveley, | SAWASLONEs «oo asals wan aie v1 o101 ats se/o/ si'v, on ene teie eneia lel iol aiet 
Coarse thick-bedded sandstone. Common Oriskany 
fossils plenty. Upper Oriskany. 


Shriver: Umestone: .c5-cieracctevecsisis sits.nce sie 0\o18 0 ¢.a.e 5 eae afeSiere Bre 


Thin-bedded siliceous limestone. Oriskany fossils. 
Lower Oriskany. 


FT EIMErDETG “OV OUD E Morale crts ss rove ha elaters letersin idle iste eabtc <l a aeeberatenensct 
Thick-bedded gray limestones (Keyser, Coeymans, 
New Scotland). 
SILURIAN 


Cayugan series 


Tonoloway limestone Group 2... ccssccccccercccatoccsesse 
Thin-bedded limestone. Fossils few. 


AWills:: Creek: @ ero, aac w.cro netic Sarcieves fier e tomes iara: Senet 


Dove, calcareous, fissile shale, a little limestone. Fos- 
sils very scarce. Bloomsburg red member, shale red 
and green, impure limestone and red sandstone— 
bottom 50 to 150 feet. 


Bloomsburg red member 
Limestone and shale; fairly fossiliferous. 


Niagaran series 
McKenzie limestone group 


ee Oe ee 


Clinton: Prot pia d x octet deci usted tPA 0 Sens ae Re ee 


Mainly greenish shale weathering purplish. Some 
sandstone, Thin but workable iron ore beds. Rather 
fossiliferous. 

Keefer sandstone 

Marklesburg ore 

Frankstown ore 

Block ore 


1350-1800 


250 


800-1200 


150 


50 


100 


200 


150 


450 


600 


275+ 
800 


Te ee? Sw a ee ee 
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Medinan series 
Pascarorgy ZTOuUp moc. gets ce ee ec we Bree etemarnis wks ah clerene shaves 


Thick-bedded white quartzite. Extensively used for 
silica brick. Called ganister. 


SILURIAN or ORDOVICIAN 


PUNTA Te SLOU DMMP N IRR Som are Rete e cP 5'e aime clGed a ere. cle bid cavalo 
Red lumpy shale or mudrock, red and greenish gray 
sandstone. Some finely cross laminated. No fossils. 


OSWEEDEETOUD ccceiirte cee Cia cetis ces nie siete buen wnat s 


Medium thick-bedded gray sandstone. Some fine cross 
laminated. No fossils. Bald Hagle sandstone of 
Grabau. Oneida conglomerate of Pennsylvania Second 
Geological Survey. 


ORDOVICIAN 


Upper Ordovician 


Recdsvalle shales mrmnmnvetseeute seek oe clea to wianeale awe 
Thick, dark, rusty-weathering sandstone at top, Mays- 


ville age. Shale with thin limestone layers in upper. 


half. Eden age. 


Middle Ordovician 
LEFENLOW THINMESTONE, OFOUDS ojern-cwistereS bio) suo Siieila eK ielole w1stsw) 4: bie,050' 


Thin-bedded black limestone weathering with a gray 
film on surface. Sparsely fossiliferous. 


Rodman limestone Group .....c.ccccccccscecevcece sichaes 
Dark crystalline limestone weathering with a rough 
granulated surface; very characteristic and persis- 

tent. Fossiliferous. Upper Black River. 


Lowville limestone group ......ccercrcccaces Aor aes 


Dark, thick-bedded, pure limestone, glassy to fine- 
grained. Extensively quarried for flux. Lower 
Black River. 


CANADIAN 
artim) LMEStONne | GLOW Wir icaieres te oot 0. ote eya;'s vi Site leo e,eyeiere wlers, one 
Dark, fine grained limestone, extensively quarried for 
flux. Fossils scarce except in Lemont argillaceous 
limestone member. Lemont member impure, not 
quarried. 


Lemont limestone 
Beekmantown series 


‘Bellefonte \dOlomate) sireieuviciaists, oterst arersreloleNssie\o, «fhia\s) slew oa(eets 9s 
Thick-bedded dolomite yielding much dense chert, Fos- 


sils scarce. 


Agwemann WMEstOne oo. ccrccrerserrcsncssveseereancons re 
Thin-bedded blue limestone with dolomite layers. Fos- 
sils. 


Nittany (€Olomite Wo 0 oo wc cw wisoieie #10 014 oe hive ocletes seinen 
Thick-bedded, cherty dolomite. JFossils, but not 
abundant. 


Ozark series 


TATE \COLOMILE® CVOUD baleid eke tthe sola 80 sls Glaieleble mle ele 01 ote nis 
Thick-bedded, coarse, steely blue dolomite. 


MACS AGOLOMNILE A OTOUD MR. fate c:s ele «leis dicte ids oistels syle eaihee soe 


Cherty dolomite, oolitic, yields much oolitic and platy 
scoriaceous chert. Oryptozoon, 2 species, common. 
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400 


850 


800 


1000 


320 


30 


180 


180 


1000 


100 


1000 


250 


250 
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Gatesburg group ..6.0+cecesccsocens seve vesnsecs, oasinns 1750 
Thick-bedded, steely blue, coarsely crystalline dolomite 
with many interbedded quartzite layers up to 10 feet 
thick, Surface deeply covered with sand and strewn 
with quartzite bowlders. Considerable _ silicified 
oolite. Ore Hill limestone member, thin bedded, blue 


limestone. 
CAMBRIAN 


Elbrook group. 
Warrior? mestone iccnece  sszielv aietet ers 0 Oho 2 ouel #5 > a. ei ptonta a ae ake 250 
Thick- and thin-bedded, blue limestone with thin, sili- 
ceous, shaly layers or partings. A few thin quartzite 
layers and an occasional bed of limestone full of 
large well-rounded quartz grains. Some oolite. 
Cryptozoon common. 
‘Pleasants FIL Wm eStones. ws sire oe eek caotons «) aso) a) stoi =Payaieteiees 600 
Thick-bedded limestone at top, fossils. Argillaceous, 
thin-bedded limestone at bottom weathering to 
shale. 
Waynesboro: 2LOWP.  sicie pe alececsuniels nec eene ore iss Srenreles @te) o whe eee 250+ 
Sandstone, conglomerate and red and greenish shale. 


In the table as published by Butts, the Larke dolomite, Mines dolo- 
mite and Gatesburg formation are classified as belonging to the 
Ozarkian system and the Warrior limestone, Pleasant Hill limestone 
and Waynesboro formation as constituting the Cambrian system. 


CAMBRO-ORDOVICIAN LIMESTONES 


The Cambro-Ordovician limestones form the floor of Morrisons Cove 
and Sinking Valliey.; Morrisons Cove is bounded on the east by Tussey 
Mountain and on the west by Dunning, Short, Loop, and Lock moun- 
tains, all of which constitute a single mountain ridge with different 
names applied to different parts. The cove extends into Fulton County 
to the south and into Huntingdon County to the north. Sinking 
Valley is enclosed in a sharp loop of Brush Mountain. Morrisons 
Cove at the southern end of the county is about 8 miles wide, from 
Martinsburg to Williamsburg about 4 miles, and from Williamsburg 
to the northern end of the county 214 to 3 miles. Sinking Valley 
is about 4 miles wide at the northern boundary of the county and 
gradually narrows to a point southward. 

As shown in the table above, the Cambrian and Ozark of the region 
have been divided into 6 different formations, all except the lowest of 
which consist almost entirely of limestone and dolomite and aggregate 
3100 feet in thickness. The Ordovician and Canadian are divided into 
8 formations all of which consist almost exclusively of limestone or 
dolomite with the exception of the uppermost. These seven calcareous 
formations aggregate 2810 feet in thickness. Lack of detailed strati- 
Sree data prevents the discussion of each of these formations sep- 
arately. 

The structure of Morrisons Cove and Sinking Valley, the two 
valleys containing all the Cambro-Ordovician limestones of the county 
is anticlinal. If ail the material that has been removed by erosion 
could be restored, both of these regions would be high, rounded, 
elongated ridges with the center of both arches several thousand feet 
higher than the high ridges now bounding these valleys. In a gen- 


- or Aine 
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eral way from near the center of the valleys the strata can be ob- 
served to dip east as one goes east and west as one proceeds in the 
opposite direction, and at both sides of the valley the highest 
(youngest) limestones of the Ordovician dip beneath shale strata which 
constitute the upper member of the Ordovician. In the southern part 
of the county, in the vicinity of Roaring Spring and Martinsburg 
and southward, there are two major folds instead of one and this is 
the cause of the much wider valley there. 

A recognition of the major structure of these valleys is of the 
greatest importance to anyone seeking limestones of any particular 
type. All of the limestones below the Beekmantown are either dolo- 
mitie or siliceous or both and should therefore be sought toward the 
center of the valley whereas the strata above the Beekmantown, in 
the main, are low in both magnesia and silica and they outcrop near 
the margins of the valley close to the shales that appear on the lower 
slopes of the enclosing mountain ridges. The Beekmantown outcrop- 
ping towards the sides of the valleys is mainly dolomitic although 
containing some low magnesian limestones. 

Locally there are other complications of structures—minor folds 
and faults—that interfere with the rigid application of the general 
principie of anticlinal valleys. Some of the faults cause repetition 
or elimination of certain strata so that detailed geologic investiga- 
tions should be made before opening or equipping any large quarry. 

The dolomitic and siliceous limestones are hard and especially serv- 
iceable for highways and concrete work; the low magnesian pure 
limestones are desirable for flux and high-calecium lime. Both varieties 
of stone have been used for agriculturai lime and for building stone. 

In the southern end of Morrisons Cove the only recent activities 
are near Martinsburg and at Roaring Spring. Lime burning was once 
carried on at many places but most of these operations have ceased 
because of the competition with some of the large companies in ad- 
joining counties. The quarrying of stone for highway construction 
is profitable when roads are being built in the vicinity. A township 
quarry has been worked about three-fourths mile northwest of Hen- 
rietta. 

Homer K. Schriver has a quarry and stone kiln where he has 
burned lime about half a mile southeast of Clover Creek (Fredericks- 
burg). The plant was idle when visited in 1929. The quarry is roughly 
semicircular, about 150 feet in width, with a 15-foot working face. 
It is being worked down the dip. The strata strike N32°H. and 
dip 35°SE. 

Section at Schriver quarry 


Ft. in, 

Sally, Limestone te sel feie wists tes st sss se 2 0 
Massive, grayish-blue limestone, in 
part coarsely crystalline, numerous 

fossils, crinoids, bryozoa, ete. .... 5 0 
Bluish-gray limestone part of which is 

SOMEWMAT  SNALY cle sects eboycuspera otal e 5 8 
Dark blue limestone with iron stains 

Alone ATTAGEUTES), <is ais als elelore she ss ete 2 10 

Grayish-blue limestone .............. 3 2 


No chemical analyses are available but the stone appears to be 
low in magnesium and of good grade throughout with the exception 
of the uppermost shaly material. 
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At the south edge of Martinsburg, C. S. Baughman has a small 
quarry. He crushes stone during the summer and burns lime in the 
winter. He crushes 50. tons per day and can burn 250 bushels of 
lime in the two stone lime kilns he has constructed. The beds strike 
N32°E. and dip 20°NW. The quarry face is about 20 feet high. The 
stone is low magnesian, rather coarsely crystalline, grayish blue, and 
contains only fragmentary fossils. The beds range from 1% to 3 
feet in thickness. Calcite veins are common. 

Just north of Roaring Spring there are two limestone quarries. 
The New Enterprise Stone & Lime Co. has a rather large quarry 
where they crush stone and burn lime. This quarry was acquired 
from Snowberger & McGee in 1930. They have 2 stone lime kilns 
and burn on an average about 500 tons per year for local farm use. 
They have produced 10,000 tons of crushed stone a year with a gyra- 
tory crusher. The strata have a strike of N30°E. and dip 82°SE. 
The quarry face is about 200 feet long and 60 feet high. The beds 
are rather thick. The stone is gray to bluish black and is low in 
magnesia. Calcite veins are prominent in part of the quarry. Some 
layers appear to contain appreciable amounts of argiliaceous matter 
but the average stone is of good quality either for roads or for lime. 

Near by is the quarry of M. A. Showalter where the beds strike 
N22°H. and dip 86°SE. The stone is massive, beds varying from 3 
to 6 feet in thickness. Calcite veins are numerous. Stylolites developed 
along fault planes that had displaced and offset calcite veins were 
noted. Only crushed stone is produced. 

In the vicinity of Williamsburg there are several extensive lime- 
stone quarries that have furnished a large amount of fluxing stone. 

At Carlim, the Juniata Limestone Co. has a number of openings 
extending for almost a mile along the west bank of Frankstown 
Branch of Juniata River. The structure observed in the various places 
is extremely complex. Toward the north the beds dip east about 45°, 
but southward the dip is from 75° to 90° eastward and in several 
places the dip is north. The strata are closely folded and faulted 
and many calcite veins through the stone. A number of layers con- 
tain too much silica for fluxing stone. The quarries were opened to 
supply fluxing material for the Cambria Steel Co. and up to 1920 
furnished a large quantity of stone with a silica content from 3 
to 5 per cent. The poor stone has either been left or was quarried 
and crushed for ballast and concrete. 

About 2 miles southeast of Williamsburg the Pittsburgh Limestone 
Co. has several quarries along Clover Creek and the Blair Lime- 
stone Co. also formerly operated several quarries along the same 
creek. The operating quarries are mainly along the west side of the 
creek but at the extreme south end of the property there is a large 
opening in good stone on the east side of the creek. This one was 
worked below the level of Clover Creek with a face almost 200 feet 
. high. In all the quarries the strata dip to the east toward Tussey 
Mountain but at different angles. Toward the north, the dip averages 
about 45° but southward some of the beds have dips of 5° to 15° E. 
There are about 450 feet of quarrying stone between the overlying 
Trenton and the underlying Bellefonte dolomite, a thickness some- 
what greater than Butts gives for the combined thickness of the 
Rodman, Lowville, and Carlim. All of this was used for flux except 
about 30 to 40 feet of sandy siliceous to slaty stone that was left 
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in the quarry where practicable. The best stone, the Lowville, lies 
above the poor stone. The faces of the west quarries are about 160 
feet high. 

On the opposite side of the valley at Ganister, 1144 miles northwest 
of Williamsburg the same strata worked in the east side of the valley 
have likewise been extensively quarried. On the north side of the 
river at Ganister the St. Clair Limestone Co., a subsidiary of the 
Pittsburgh Limestone Co. has a quarry. Across the river to the south- 
west are the Franklin Forge quarry of the Pittsburgh Limestone 
Co., the quarry of the American Steel and Wire Co., now worked 
for road stone by the Gildea Stone Co., and the quarry of the McKin- 
ney Steel Co. All of these have been worked for fluxing stone, and 
all have the same 30 to 40 feét of siliceous rock between the two 
belts of good stone. The upper band contains the better stone. The 
beds dip about 60°W. In the Franklin Forge quarry the two bands 
have been opened separately and a tunnel run through the poor rock 
to connect the two quarries. At the St. Clair quarry the lower band 
of fluxing stones has not been opened yet. All of these quarries have 
passed their zenith. 

An average analysis of 221,000 tons of fluxing stone shipped from 
Franklin Forge in 1920 is as follows: 

CaCO,, 91.00; MgCO,, 4.85; SiO,, 3.66:.Fe,0,, .52; Al,O,, 1.39; 
S., .184; P., .006; Moisture, 1.16. 

The Pittsburgh Limestone Co. has furnished the following analyses 
of the stone in the St. Clair quarry. The strata dip 52°W. No. 1 is’ 
the uppermost bed worked. Between No. 1 and the overlying Reeds- 
ville shale are about 7 feet of high silica limestone that is not used. 
The silica also increases in the ledges lying beneath No. 22. The 
thicknesses for the different beds given are not uniform throughout 
the quarry but the values given represent fair averages. 


Summary of samples representing cross-section of limestone deposit 
m St. Clair quarry. 


Thickness across Analysis of average samples 
Bed bedding in feet Silica Phosphorus Sulfur 
UNG SR Ritho- eters ciiisie tel Fane 12 4.87 .014 .052 
2) I Compre ac 5 3.03 .010 .017 
BUMS Fr oteate aalare)s o/ <leseyei sails 534 7.25 .011 044 
ME rare ots ois 3s ioe a ches 124% 6.26 .010 .140 
A, ot aRa ia. storaioue role wists) 15 4.14 .008 134 
RR TERTO tc Sieveke e Soleo ee 10% 1.84 .006 .067 
RM Sond cater ayo Bor oe Seat 5% .92 .005 .014 
MPT SL de ais gd sls eee or.6 10% 3.44 .014 n125 
ag aE ee eer 1414 3.26 .010 .080 
DME fcc yeiaieis So ucye) Ss © wicks ante 8 5.01 .016 .069 
aE Fe le she. = 01a) ofa 06) sievece 10% 3.60 011 118 
MP hance 5.0 Wis cost alor'ale 3, «0%, 0f0 14 2.91 .009 .069 
Tie) SS are Cae Oro cache 8 4.34 .009 .029 
AMM oe iw, cic aro thei tie Sous yereuphee 27% 2.12 .008 .038 
Tile: 9 Seas brace torrore cs 26 1.41 .006 .039 
SIG MMM ste Farcre a'viaveretetc s'este <' ators 5 3.14 .012 .050 
MSTA re Tac ole diese Sidlele/S Scere 9% 6.55 .014 144 
iL) OCS FSS a obo mner 10% 4.86 .018 133 
TIS) ines ae ae Moipncmadcae 14% 2.43 .006 .038 
MMM hte na crete ekaue:'ot «eo allet Atwaetes 6% 1.82 .008 .026 
Bal SR ee Se RI OT ICD 54 2.96 .010 .056 
PAT. Toieta e's eis, eytcisvenepayerene 4 4.39 .020 .094 


otal... cise eres 242 Avg. 3.41 Avg. .010 Avg. .072 
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Analyses of typical samples from groups in foregoing table 
———————————————————————————————— 


No. 1 | No. 4 | No. 14 No. 20 
RO ohns bows ta dentieron tect ade nen antane Reena en inwen beea ane Semmens . 3.83 | 2.16 1.35 
2 A 1.92 A 1.00 
oe Vase eceesoeeneees 52.10 | 53.40 oe 
©aO0s) 22.2222 ee 93.04 95.36 96.6 
MgO Rie cere -73 96 TZ 
Me@Os) ste daceeee sce 1.53 2.02 1.51 
Bee Skee ae cee cane Haan eRe aen -014 | -008 012 
[i SS a ee ee ae ee ee eee eee -083 -079 -021 025 
Loss on ignition 3 41.45 | 42.86 43.02 
Total | 99.62 | 100.21 | 100.28 


Ernest W. Greiner, Chemist. 


The same ledges worked about Williamsburg no doubt extend south- 
ward on either side of the valley, but it has not been profitable to 
open any quarries except in the vicinity of good shipping facilities. 
The local demand for stone is small. Good quarrying conditiens 
may not be found everywhere along the outcrop of these bands of 
good stone but doubtless there are favorable sites where quarries might 
be opened for profit if the demand for stone warranted the necessary 
expenditure. 

Northward from the Williamsburg region the Blair Limestone Co., 
a subsidiary of Jones & Laughiin Steel Co., has five large quarries at 
Blairfour. Quarries Nos. 4 and 5 were in operation in 1929 but 
the latter has since been abandoned. In No. 4 the working face was 
about 750 feet long and height of face 265 feet at highest point, and 
in No. 5 about 800 feet long and height of face 150 feet. The beds 


worked in the two quarries, which are about half a mile apart, are- 


practically the same. In No. 4, the southern one, the strike is N2614°H, 
with dip 40°SE. In No. 5 the strike is N2614°H, dip 3814°SE. 


Generalized section, Quarry No. 5, Blair Limestone Co. 


Feet 
Shaly limestones, not used 
Wows Sui ca slimestones wine as sige ie ose eee 400 
High silica limestones 
Low silica limestones 
High silica limestones 


The two thick bands of low silica stone are quarried for fluxing 
stone. The high silica material has been quarried and crushed for 
road and concrete purposes. The stone used for flux runs from 3/4 
inch to 5 inches in size. The finer material is a by-product. This 
is sized and the material between 3/4 and 3/8 inch is used as a 
concrete aggregate, in curb work and small walls, and sizes smaller 
than 3/8 for concrete work, top dressing for water-bound macadam 
roads, ete. In 1928 there was shipped from the Blairfour quarries 
250,706 gross tons of fluxing stone and 28,291 tons of fine sizes. 

In 1915 the quarry, as it then existed, was sampled carefully and 
samples analyzed. The results are given in the following table which 
_ gives a good idea of the character of the stone. 


et 


Analyses of limestone in Quarry No. 5, Blair Limestone Co. 


Ledge CaCO, 

DS le eens ae 

MPV eee aS Kas 

Seis Ath. ws, cto 

eats chia Sho See 

DM ccins crest 

Ge owe oe ies 

pal site teretaie’s sf 

Seek cued aistire 

BPM crdcaieyare sie Shale 

OP wry lect hee, ae Missing 
MIR es ae cans 2 87.12 
Molgmerer secre hs: 89.46 
Baie te eats kaise 87.38 
12 ee 83.69 
ce PR Se ee ae 85.82 
Let gees Resets 89.76 
DGB oe aiee ok 
Eee tt a,c s, ofa « 94.36 
Pe eatoye oe a's ah» 84.48 
MD | ke csays.o esa att 86.59 
2. ee Se 79.99 
Dell lig ai at AA a Missing 
Pak) SOE Seas ae 87.90 
2, ra 91.48 
SDAP nie oo. 6.2 cvasg,s F6 89.10 
aT ertet, Nac! oye Soa thea 87.38 
OB ees ae ne Sits 91.11 
2) ae ee a 92.80 
2208 Ee re ee 
PREM A corso ays’ ore 
BO eerie cress Ax 
Be Me sin cela = 
Meester. aa crane 93.72 
5 a ene Sear 89.10 
Bos ee clos, orarayere 
ete are, 20 < 76.16 
DOMER. leks Asis 
BAe as See te 
SSS tes cele ale dhs « 
BI an Metal's clos’ e146) o's 95.63 
LOIS Eso are High 
UA Ne Pod, 5 ASTs Setrods 99.56 
scum eaters 'e 98.75 
Ae eth a6 las, Sich ie 92.63 
EEE Stslone t ete-=2 92.86 
Ayers ues a: ots ate 
A Gio ave ‘shdeelatshe she 
Di aeatece craks <a ~ 95.87 
ZEN etre G 97.94 
OEM eect rite 96.10 
DOR saw tse: seas 95.06 
fl” eee saree 88.82 
SYA Ree ea 96.56 
iSSY Spear ce 97.94 
i” IES ARS ee 92.05 
55 ayelorecarsuakors 93.56 
DOM eicisie s Sieiale 6 
Hire ha Seow AiO 86.74 
Pete Resi eta lays: sracaue Missing 
Sara sts eter. or 94.71 
tt) Raa San wont 97.59 
COM sic cere sine 20 95.98 
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Iron and Width Ledge 

Ledge CaCO, Alumina SiO, Ft. in. 
Det a) le ee ee eee 
CH tea kereisraumorek 97.59 56 1.60 11 ; 2 
6] AUR NES « PECIC 84.20 2.52 4,40 11 11 
(ae a omcetac.. 91.48 1.36 4.24 4 6 
Gar trace ee aiens 91.59 2.50 4.22 7 4 
GBs sieas sragieceters 92.05 2.36 4.16 15 0 
GBR ere 94.71 1.52 2.74 2 8 
OWae cutee on tee 93.90 .96 2.20 5 4 
(it hla Gata Bee 92.05 2.74 3.16 3 1 
GOs eee hee 94.83 1.56 2.38 1 5 
Qi tska creeen cisrans 93.32 1.68 2.62 7 8 
Hid: iene basafehatewe ers 96.44 1.26 1.08 4 3 
oi Meee et eteas orate 95.17 1.48 2.18 5 4 
FEO Uae tsp otaxeveus fete 92.98 2.18 2.44 5 8 
VN ae ieee ss ae 91.48 2.04 3.76 13 0 
CONEEER cesleie shoeters 4.64 7.24 4 6 
WO teases» Dieters 4.76 8.86 1 ¥ 
TE orieaa tee 2.08 2.16 pe 5 
UB asi ae ci ates ots 96.78 1.18 2.30 3 2 
Or shi shes eke 94.47 1.82 2.82 Fa 11 
SOM es Sessa aie 95.28 1.10 2.48 1 4 
Sil Ho wets cavstciocee 94.94 1.04 2.44 4 4 
SQMie ceria cree ehte 86.27 1.72 2.50 5 if 
BE Wwicte o-ersca capes 2.82 4.76 1 0 
ee OA AS 4.38 6.52 1 11 
SIS rere ens c/n : 3.04 6.26 1 a 
SOc: ote ters 94.36 1.66 3.34 a 7 
Silmenteres etaaciuscs nite 94.36 1.36 3.00 3 6 
BS che nizraieoe ante 93.32 2.14 4.02 0 10 
BOS Path cscs cretiote 92.75 2.38 3.08 1 10 
DOI. ie aiatetcics se 94.13 1.84 2.74 1 1 
DUE Bio scenes 2.64 9.18 a 2 
OD ae iors sce ree 2.96 9.98 1 1 
Ooi hikes cuca Sais 5.02 12.86 2 2 
Ee 15 ARR rit 5.26 13.56 2 8 
422 8 


About two miles east of Tyrone, on the southeast flank of Bald 
Eagle Mountain there are two quarries where Rodman, Lowville, 
and Carlim limestones have been worked. One of these is the Tyrone 
Forge quarry of the American Lime and Stone Co., and the other 
was operated by the Pittsburgh Limestone Co. on property leased 
from the former company. In the former quarry the strata are 
slightly overturned and dip 85° to 87°SE. The quarry opening is 
narrow and the west face is formed by Trenton limestone that makes 
a sheer wall about 160 feet high. The company used the larger 
blocks for the manufacture of agricultural and chemical lime and 
sold the spalls for flux. The other quarry was worked primarily 
for flux. The high grade limestone ledge (Bellefonte ledge) so ex- 
tensively quarried at the same horizon near Bellefonte can be recog- 
nized in these quarries but it is thinner and the stone is also somewhat 
less pure. In 1928 the Sterling Lime and Stone Co. leased the quarry 
formerly worked by the Pittsburgh Limestone Co. and since that 
time has been producing crushed stone. About one-half of the product 
is sold for road work’ and the remainder goes to the Interstate Amiesite 
Co. that has erected a plant near by. A small amount has been shipped 
for flux. The capacity is about 400 tons per day. 
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The beds in this quarry are slightly folded but in general have 
a southeasterly dip of 40° to 60°. 

The stone used for amiesite varies from 5/8 to 134 inches in size 
according to specifications. It is dried in a rotary dryer, elevated to 
mixing troughs where it is moistened with a mixture of naphtha and 
kerosene. The asphaltic product is then added and mixed by two 
revolving cylinders with attached flanges and rotating in opposite 
directions. After the stone fragments are thoroughly coated, a small 
amount of lime is shovelled in. The material is dumped through 
sliding doors into cars below. 

At Birmingham the Cambria Steel Co. operated a quarry from 
1893 to 1895 and shipped large quantities of fluxing stone. The quarry 
was finally abandoned because of high silica. Analyses are given be- 
low. Butts (op. cit.) has described displacement by faulting of some 
of the strata here amounting to 5000 to 6000 feet. 

While the Birmingham quarry was being worked for flux the 
weekly average analyses ran as follows. 


Analyses of Birmingham limestone 


Averages Typical 
85.80 to 91.03 90.40 
3.30 to 5.87 4.06 
3.30 to 4.60 4.02 
.40 to 1.88 AT 
15 to .80 45 


The quarry was finally abandoned for flux as the stone was re- 
garded as too poor in quality. 

An average analysis of 190,000 tons of fluxing stone shipped from 
Tyrone Forge in 1920 is as follows: 


Analyses of limestone at Tyrone Forge 


DAC OMe a ioe rere ores hve teat el shes ataneevd, oleh att veyetets 90.48 
WG By OMe 5 Fat. 6 9.8 5 Oe AOR OOOH CD Ohi IRI Ce 5.82 
SOAS Ee oi 3A 5A SOIC EEO OE MIS ORTO COC 3.80 
TEM OP SARA ta oe bpd 5 ae SCORE cie cathe 51 
A) Nee aiedetenetete eMeastaVarel aiere ouverts wevenayele7s = stelle ss ing 
Thi okt Ah ae TERN Kook gobi cies icteoy (005 
MGIShlITCMlas bc irisnaltetree ase fo ok oh rss sersarrens 1.05 


Additional analyses of Cambro-Ordovician limestones from 
Blair County 


la 1b 2a 2b 3 4 
UNO, Dope ee 90.389 | 92.115 85.80 to 91.03 90.40 53.870 48.080 
STOO ee Rie, See Fai el eS 2.245 4.234 3.30 to 5.87 4.06 41.320 | 37.670 
[ETD ra ES Bi eee ee tee ee See) Pes eee ee 3.30 to 4.60 Ai O2 HE ons | hoo cneeee 
AGES eer 0.40 to 1.88 0.47) 
Pe ee ry ap bee 1.682* TSQe a cese des BA ees lace adn 1.190 2.850 
{outs S eee Pe ee Te 0.15 to 0.80 0.45 
A GS er Bae ere does cece ai er vor Rena eas ) eu oe 
SL a a 013 040 
RUE G ee can caae anaes aeons 5.880 ChGC LE Eee ae ee ea ea 2.910 10.3880 


ee pee ee er a el ee 
* AleOs+FeOOs. 
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fe NE ie Se Bee Oe 
1. Two limestone quarries near Tyrone. a. Hard and compact; mottled with 
calcite; light bluish gray. b. Irregularly seamed and mottled with calcite; hard 
and compact; dark gray; with conchoidal fracture. (2, p. 306) 
2. Birmingham quarry of Cambria Steel Co. a. Range of many weekly aver- 
ages. b. Typical weekly average. Analyzed by Cambria Steel Co. 


8. Keystone Zine Co. Near Birmingham. Conglomerate-like; irregularly seamed 
with white crystalline carbonate of lime; color, various shades of gray and bluish 
gray. (2, p. 307) 

4. Borie property. About 6 miles southwest of Birmingham. Wall rock at 
deep shaft. Hard, compact; minutely cystalline, bluish gray. (2, p. 307) 


5. Springfield Furnace quarry. 5 miles southwest of Williamsburg. Irregularly 
seamed with thin veins of white crystalline carbonate of lime; generally very hard 
and tough; dark blue. (2, p. 306) 


6. Rodman Furnace quarry No. 1, South of Roaring Spring. Fine grained; 
seamed with calcite; brittle,; bluish gray. (2, p. 306) 


7. Rodman Furnace quarry No. 2, South of Roaring Spring. Coarse grained; 
sparkling with calcite; bluish gray, with rough irregular fracture. (2, p. 306) 


8. Rodman Furnace quarry. On railroad south of Roaring Spring, near Rod- 
man furnace. Wine grained; very hard; pearl gray. (2, p. 306) 


9. Mt. Etna Furnace quarry. 5 miles north of Williamsburg. Irregularly 
seamed with calcite; dark bluish gray, with conchoidal fracture. (2, p. 306) 


HELDERBERG LIMESTONES 


The Helderberg limestones are well developed in Blair County and 
have been extensively worked in several places. The band of out- 
cropping strata, forming the floor of Bald Hagle Valley, extends 
in a southwesterly direction through Tyrone and the eastern part of 
Altoona to a short distance beyond Duneansville and near Franks- 
town to a point a few miles north of Canoe Creek. It then turns to 
the southwest and follows along the west flank of Lock, Loop, Short, 
and Dunning mountains to the Bedford County line, passing through 
Flowing Spring, Reservoir, and McKee Gap. 

The Helderberg (including the Tonoloway) limestones within the 
county are more than 400 feet thick. There is a great variation in 
the character of the material, as indicated by the following detailed 
section by Reeside (7, pp. 205-206). The lists of fossils contained 
in the different members given by Reeside are omitted. 


Section at Lincoln and Fifteenth Streets, Tyrone 
Concealed; scattered outcrops of dark gray and brown fissile 
shale; a few bands of impure limestone, 
Helderberg limestone: Feet 
New Scotland limestone member: 


Limestone, medium bedded (1 foot), fine grained, light gray; 
contains chert lentils and shale laminae ..............0se. 4.4 


a I a a 
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ISM OURWCOCNEL SR DLOMMet siete eres erties. a: as oh ak Wola oh wea oe 
Limestone, impure fine grained, thin bedded light gray, in courses 


§ inches thick, with shale partings ...............+ Saysrat ie. tr 
PEAMESUONG BSHBlyeweaLNEed whi ciunjsa> dapeh cuetdsles swig ¢elels. acecesaieudierare 
Limestone, massive, heavy bedded, coarse grained, crystalline, 
gray ; much interbedded chert ........... ..200. as, Se ee pa 


Coeymans limestone member: 


Limestone, very impure, shaly, yellowish ..............2ceeeees 
Limestone, somewhat weathered, light gray, coarsely crystalline; 

line of chert nodules (2 by 10 inches) near the top ........ 
Limestone, massive, coarsely crystalline, dark 


eee ee eee eee eee se 


Keyser limestone member : 


Limestone, single bed, light gray, fine grained, impure .......... 
Hintespone.-veryeshalysloht eEaye is ote eine aes Shee cree oa everalcuteteve 
Wimestone, light gray, fine erained) platy o.'F 5 ice <0 cols c aces oso 2c 
Shatowlre wremwicruberedinn oh <rrnrce ccusrnia sie sith ale. oy ettieneucesracons 
Limestone, light gray, fine grained, platy .................4.- 
Shales Drow wes enered: secs camsien, cic a v-cise gsi ete ern gia ererense ine ose 
Limestone, impure, brownish gray, very platy; breaks into sheets 
His ios aware Ne Kamen ten ee te a creer a cue eeceeteus: «ac tide ute ee aoa et Byeve 
Limestone, pure grained, brownish gray; in two beds sepa- 
rated by brown shale; has conchoidal fracture .......... 
Limestone, shaly, banded, dark gray; contains carbonaceous films 
Limestone, composed entirely of stromatoporoids .............. 
Limestone, shaly, yellowish gray. Scattered heads of stromato- 
ORO LA So Wpege negates ieee Cote aoeet cea Pale a (ene so scseres eviinveie cece eos Sinus we epelace 
Limestone, composed entirely of stromatoporoids: under surface 
Very Libres lars wioe ss cujeltesc «hota eteke igo dials. sleld ateguataerec’e etace 2 
Shales brows wawenpHered ssc .a cs stops suse acne, sere are. ays eid s ata 
Limestone, composed entirely of stromatoporoids and corals; under 
SUIPLACC RIFT CL IAT meet Rirale tere. sus ercdeteverelolosetio na eiahee. SYS bioickags ie a3 160 
Fimestone: (buff, dine grained, shaly war... sacs ols ese sc testes 
Limestone, extremely massive, composed entirely of corals, Bry- 
DAVY UNG SEL OWI ATODOLOIGS itd nv voreiditer ajar otal erat erswoweohe sacle Ss areee 
Limestone, with profusion of corals and stromatoporoids ...... 
oh 1d (A er a cree Aro Re tr ai Rm ean RR ee Re aa ry ae ates 
Inimesfone: (Coarsely “Crystalline, STAY |. eee. s oe site e sees se oe 
Limestone, coarsely crystalline, gray. Scattered stromatoporoids 
Limestone, coarsely CRU SHAM MELE Vaetou rer olaters adore tecenecs " braice eee. 859 
Limestone, massive, coarsely crystalline ...........e.seeceeeee 
Limestone, thin bedded (1 to 6 inches), crystalline, light gray 
Limestone, massive, coarse grained, light gray .....%..0..0ses 
Limestone, thin bedded, gray and ghale ...........s.ceceeees A 
Limestone, brownish gray to buff, in single bed standing out as 
DePIAGe +’ COATSEs. CEINOIGRL cicsus.c oisie ie os: oe syeve.e se A ere Dra cssis 
Paimestone, tain bedded, Coarse, (STAY 24.475 ccis nace wis sss Sere sos 
SHAMIL: calorie rae e eelaie chee aie oie serene eo SeFONe 5 See rier see 
Limestone, buff, massive, coarse grained, crystalline ....... : 
Limestone, brownish gray, single bed. ne Su cara of fosuila 3 in 
SULTS CO elon eter de etree Shae elo tas 5 olfo eve ise dce-aje Te cies Si aiahs wes 


Tonoloway limestone: 


Mimestone,pwAssi Vey WUlsmey sek <tetoke ecole 9 evars sale ie fa ans, coca ot eetchia ts « 
Limestone, massive, fine grained, buff, cherty ........... suskereye 
Limestone, massive, fine grained, buff, banded ..............+.- 
Limestone, fissile, banded, buff; drab on fresh fracture ......... 
Shale, buff, calcareous, contorted and in places apparently brecci- 

ECO! Peas ccate evens ehehoiee oy sla anosts ieetede ratte sedena he er elela) ais a venF aie cheos tle 


Shale, weathered, brown, of diab Amery eb Gaon mpenehege ramet vies tens) seiveusscys one 


ano w 


Sate SL aS cee mie 
oe) 


YQ SHY DOH 


N 


5.9 


fo HOON WOH SO bt 
nh OO 


WRN AROD AOMNANSCORS 


mr 


238 LIMESTONES OF PENNSYLVANIA 


Limestone, massive, fine grained; weathered surface light gray, 


fresh fracture drab; banded; contains some thin chert lentils 6.7 
Limestone, platy, banded, fine grained, light gray ........-..--- 23 
Limestone, platy, laminated, fine grained, buff ..........-++.++ A) 
Limestone, buff to light brown, platy; much geodal calcite in small 

CYYStHIS | ile U ovlcteniei te Kable ic a tolstvelcietele sy eiastinele, UCI sRe Nera mietoas 13 
Limestone, fissile, light gray ......0sssccccsescsesvscsssrsvcce 2.3 
Concealed; probably platy limestone ........+..eeeseeeeeeeess 4.0 
Limestone, light gray, platy, impure ..........++sseeeseesees 1.0 
Limestone, light gray in solid bed; platy fracture ..........-. 3.3 
Limestone, platy, fine grained, buff 222. ... 00%... cece cesee cose 4.0 
Concealed: brown shalé; in ’part << sive ics oles «alee sete otelere lo erate ee 15.0 
himestone, uplatyen DULL ti. wiseri 6 ce pote nels oinleie + teil. avcleminihe srebeles as 2.5 
Shale, calcareous and fine siliceous oolite (?) ; weathered surface 

ferruginous, brown; bedding irregular ...........++++22-+% 2.4 
Limestone, blocky, fine grained, buff .....0..... 2s. 0s0-ceeuwese 13 
Shale, weathered browil i 2. agias ies ae oe eer 2.5 
Lamestone, platy, fine grained, (DUE ss rere wise © ares seyele wlslelelaetelers 23 
Shale, caleareous, much weathered; some fine grained sandy (?) 

layers (siliceous oolite?) stand-out. .. 2.0.04 csccrccvap eres 10.3 
Shale; calcareous; buftito Heht, fray Tes... <i « isusys n> aisiacaie eteelaale 15 
Limestone, fairly pure, fine grained, buff, blocky fracture ........ 4.0 
Limestone, buff, platy, laminated in part ..............-..2-- 6.3 
Limestone, shaly, platy, yellowish; many geodal calcite masses 

With lATPe VEE LCry Stale. 6 .o Fx sis seis «lates, c)mie)aenia <i OE as eae 5.0 

109.2 


The Helderberg limestones in the region have been quarried in 
many places for lime, flux, and crushed stone for concrete and high- 
way construction. For agricultural lime, crushed stone, and ordinary 
flux a large portion of the rocks can be used although even for these 
purposes some of the shaly beds must be discarded. Near the base of 
the Keyser formation there is a persistent bed of extremely pure 
massive limestone that has been quarried for chemical lime and high 
grade flux. It is best developed in the Frankstown region where it 
averages about 25 feet in thickness and is known as ‘‘ealico rock’’. 
It is a compact bluish gray containing numerous small ‘‘eyes’’ of 
white calcite which in the weathered rock are stained a dull red. 

In Bald Eagle Valley from the Centre County line to Tyrone there 
has been little utilization of the Helderberg limestones. In Tyrone 
they have been quarried but not for many years. Between Tyrone 
and Altoona there are several long-abandoned openings where small 
quantities of stone have been taken out probably for burning for 
agricultural lime. 

In 1929 only one limestone quarry was in operation in the Altoona 
region. This was a small quarry in the northeast part of Altoona 
worked by W. H. Delancey for crushed stone. About 40 feet of the 
Keyser member of the Helderberg was being quarried. The beds 
dip about 45° west but a short distance away are practically vertical. 
Fossil corals well preserved are abundant so that, the rocks practically 
constitute an ancient coral reef. The capacity of the plant is only 
40 to 50 tons per day. The product is used principally for various 
concrete structures in Altoona. It has been accepted for water-bound 
macadam roads but not for concrete roads. 

In the east and southeast part of Altoona the Helderberg limestones 
have been worked for lime in the past but in recent years the de- 
mand for crushed stone has increased so that all material quarried 
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during the last decade has been sold for concrete and highway pur- 
poses. One of the principal quarries was that of Bell & Bockle on 
the hill just east of the city. The layer of pure limestone of the 
Keyser formation is present but where exposed contains numerous 
eaves and clay pockets. On the east side of the creek north of the 
fair grounds there are several exposures of Helderberg limestones and 
plans were formed for opening a quarry there. A quarry has been 
opened in these strata near Canaan and was being worked in 1929 
by John Ellenberger. 

In the region of Hollidaysburg and Frankstown the Helderberg 
has been quarried in a number of places. Formerly much stone was 


‘burned here for lime, part of which from the best bands of stone was 


of excellent quality and used in the chemical manufacturing indus- 
tries. Most of these quarries are now idle or producing crushed stone. 

The American Lime and Stone Co. has operated in two localities 
near Hollidaysburg. The first place is about 144 miles northwest of 
the city where the layer of pure limestone was worked for chemical 
lime. There are 3 kilns near the quarry. The quarry was later operated 
by a leasing company that took out the impure underlying rock for 
highway use. A stratum containing great heads of corals of the 
Stromatopora type overlies the pure limestone. The other locality is 
near the top of the hill about midway between Hollidaysburg and 
Frankstown where openings extend in a line for almost a mile. The 
stratum of ‘‘calico’’ limestone about 25 feet thick has been extensively 
quarried for the manufacture of chemical lime, and the underlying 
and overlying impure beds for crushed stone. 


Section exposed in Frankstown quarries 


Feet 
Impure, thin-bedded, granular limestone ............-. 20 
Shaly limestone disintegrating to a clay containing cal- 
eareous fossiliferous nodules ............--ee00e: 3 
Pure massive limestones (‘‘calico” rock) ............ 25 
Impure thin-bedded limestone .............cccececcces ? 


The strata dip about 35°SE. The pure limestone is especially sought 
but as it dips beneath the impure layers, it can be quarried economic- 
ally only when there is sale for the overlying impure material as 
crushed stone. The granuiar limestone would make a fair grade agri- 
cultural lime were it not for the fact that it breaks up into a powder 
in the kilns. The lime made from the good stone is sold as lump 
lime and is used mainly in the manufacture of paper. The following 
analyses of this lime were made in the laboratories of the Williams- 
burg Mill of the West Virginia Pulp and Paper Co. between December 
1918 and March 1919. Each represents an average shipment of 10 


. ears of lime. 


Analyses of lime made at Frankstown quarries 


(GXO) SR See ese ao rane 92.52 93.53 94.23 91.91 90.60 
MgO (by difference) .... 1.47 1.14 | 1,25 1.10 1.51 
Soho Saies sie Qcoetad emia kecaoss 3.96 3.12 2.44 4.04 3.56 
PALOs- MeiO, (ale ccs sie > ste 1.44 1.60 1.46 2.20 1.72 
HOSS) Onl) 1ZNItION) . sien sete 61 61 62 75 2.61 
(OAC Sea eras ae ea, 89.59 91.20 93.12 93.22 91.41 
MgO (by difference) .... .60 2.68 1.22 1.31 1.22 

(NUS aise Sis obi cigabechagror tee 7.42 3.98 2.84 3.02 8.30 
ALOT OE CO! DR eae cite bole 1.80 1.80 1,24 1.65 1.92 


Loss on ignition ........ 59 34 1.58 81 2.15 
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Half a mile south of Duncansville there is a quarry operated by 
the Duneansville Lime and Stone Co. The ‘‘calico’’ stratum, about 
25 feet thick, is burned for agricultural lime and the overlying less 
pure beds crushed for road metal. The lime burning is subordinate 
to the production of crushed stone. The beds are considerably folded 
and are displaced by a fault that passes through the quarry. The 
overlying strata are a 3-foot bed of impure nodular limestone and 
above that granular gray stone of fair quality. 

About one mile south of Hollidaysburg the Chimney Rock Lime- 
stone Co. has a quarry in which the high grade ‘‘ealico’’ rock, from 
20 to 25 feet in thickness, is quarried and burned for lime in the 
winter. Other layers are worked to obtain crushed stone. The quarry 
face was 97 feet in height in 1929. About one mile southwest of this 
quarry is a small abandoned one formerly worked by Chet Robertson 
to obtain stone for crushing. 

On the east side of Juniata River opposite Frankstown the Gildea 
Stone Co. is working a quarry for road metal. It is called the Cedar 
Ridge quarry. The ‘‘calico’’ rock is present but is only 6 to 10 feet 
thick. The balance of the stone is dense blue but with many calcite 
veins running in every direction. The capacity is about 150 tons 
per day. 

About one mile north of Claysburg, McKinley Dodson has a small 
quarry in the Helderberg. He burns about 6000 bushels of lime an- 
nually. The beds strike N9°E, dip 64° NW. A thickness of about 
25 feet is exposed. About 144 miles south of Claysburg a similar 
quarry was worked by Thad Knisely up to 10 years ago. 

About half a mile northeast of Frankstown,- a small quarry is 
operated by the Geeseytown Cement Products Co. for the purpose 
of obtaining limestone to be used in the manufacture of cement blocks, 
curbing stone, drain pipes, and ornamental stone. The quarry was 
opened in 1923. 


Section in quarry of Geeseytown Cement Products Co. 


Ft. in. 
Grayish-blue, medium hard limestone ........ 5 0 
Clay S@am Faz white ass oneisle tenshavetarensa te jsrece! suns dans See ; 4 
Massive, hard, crystalline limestone .......... 8 0 
Dark grayish’ blue limestone i.e. oe oeeeee ce 12 0 


The beds strike N30°E and dip 34°SE. The overburden is a brown- 
ish yellow sandy soil which is shot down with the rock. The stone is 
loaded by hand and sent to the crusher where it is reduced to a 
size of 4 or 34 inch depending upon the use for which it is intended. 
Some stone is sold at times as crushed stone but most of the product 
goes into concrete articles. The mixture used ig 1 part cement, 2 
parts sand, largely river sand and gravel obtained from the Pittsburgh 
region, and 3 parts crushed limestone. The usual size of cement block 
made is 8 by 8 by 16 inches. The capacity is 800 blocks per day. The 
cement pipes made range from 15 to 24 inches in diameter. 

_About 174 miles northwest of Canoe Creek Station are the opera- 
tions of the Canoe Creek Stone Co. At one time a quarry was worked 
here by the Jones & Laughlin Steel Co. for flux. The present company 
_ 1s now working for crushed stone alone, although until recently they 


21h 


itl fe 


BLAIR COUNTY 241 


separated the high grade stone which is 30 to 40 feet thick and sold 
it for flux or burned it for chemical lime. The strata are the same 
as those in the quarries near Frankstown. The quarry face is 600 
to 700 feet long and 200 feet high. There are some bad caves most 
of which are filled with clay. Stone is readily sorted as it is loaded 
by hand. The annual capacity of the company is given as 150,000 
tons of crushed stone. 

The same beds were once worked in the same ridge about 114 miles 
to the southwest and 2 miles to the northeast of the Canoe Creek opera- 
tions. At the latter place a company known as the Calcium Products 
Co. made chemical lime and obtained some high-grade open-hearth flux- 
ing stone from the 30-foot layer of ‘‘ealico’’ rock. The beds strike 
N70°E and dip 15°S. The beds quarried are overlain by 3 feet of 
shaly material upon which rests a bed of massive limestone about 20 
feet thick. An average of 3 samples analyzed by the Cambria Steel 
Co. gave the following results. 


Analysis of Helderberg limestone, 2 miles north of Canoe Creek Station 


Soccer rete ie aoae els LE, ics 95.00 
NERO ee PRL LEE. Wok Solaire, Sek, ne 2.25 
SE Okabe + 2 ide Sanne cee 1.25 
ee nce tide the tee 04 
PR ee 2 AS 004 


The foilowing analyses of the high grade limestone of the Helderberg 
once used for flux in near by iron furnaces are published in Report T 
of the Second Geological Survey of Pennsylvania. 


Analyses of Helderberg limestones, Blair County 


la 1b Ic 
CACO WRN Po derste sain le oe 95.664 95.089 95.571 
MeCOSien nc cpcg tote. 1.547 1.581 1.521 
ALOE B60 <a set. acta see 842 644 .570 
Wit rnc onan ti leves ls 103 .029 .027 
Oo oP APRA REN ROR 015 .020 .009 
Insoluble residue ...... 2.500 3.000 3.020 
Total: & eu teehee 100.671 100.363 100.718 
2a 2b 8 4 Bi 
WAC ORs erieakie + 97.32 97.82 95.251 96.164 84.782 
Ne COD radicie si nie 19 ai 2.265 1.589: 3.859 
CET TR i .745* 615* 534* 
LSU OB 8 are eth Seale 52 1.34 .054 .035 043 
AMON ye eter sic ae te oie None None .053 .070 .053 
Wears ise sie cata ecs. 56 ee .017 .005 .003 .005 .004 
Insoluble Residue ... 2.96 ater) 1.800 1.615 10.850 
101.01 101.03 100.171 100.093 100.125 


* Tron calculated as the carbonate. 


1. a, b, e—Upper, middle and lower divisions of Baker quarry, 2 miles south 
of Altoona. S. 8. Hartranft, analyst. 


2. a, b—Cresswell quarry of Cambria Iron Co., 2 miles northwest of Hollidays- 
burg. T. T. Morrell, analyst. 


38. Cresswell’s quarry, near Hollidaysburg. A. S. McCreath, analyst. (2, p. 302). 


4, Manning and Lewis’ quarry, near Hollidaysburg. A. S. MecCreath, analyst. 
(2; p. 302). 


5. Loop’s quarry, near Hollidaysburg. A. S. McCreath, analyst. (2, p. 802). 
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As in other counties, the Helderberg limestones contain stone 
satisfactory for a variety of purposes but because of the interbedding 
of different kinds of good stone as well as shaly limestones of prac- 
tically no value, any one intending to use any of these limestones 
should make careful investigations to determine whether the kind 
of stone desired occurs in bands of sufficient thickness to be economically 
workable. 


ONONDAGA LIMESTONES 


Some limestones are present in the Onondaga formation of Blair 
County, as determined by Kindle (5). In general they are of no eco- 
nomic importance. They are exposed about 114 miles south of Upper 
Reese Station where they consist of thin limestones interbedded with 
shales, along the highway and railroad on the east side of Brush Run 
just east of Hollidaysburg and along the wagon road about 2 miles 
west of Canoe Creek. 


CARBONIFEROUS LIMESTONES 


The Carboniferous strata outcrop in the Allegheny Front along the 
western part of Blair County. So far as known these have been util- 
ized only to a very small extent. Their economic importance is slight 
because of the steep talus-covered forested slopes where they outcrop 
and the near by presence of Helderberg and Cambro-Ordovocian lime- 
stones. The writer has made no field investigations of these limestones 
in Blair County. 

Butts gave the following descriptions of the Loyalhanna (4, p. 3) 
and Upper Freeport (4, p. 9) limestones as he observed them in the 
Ebensburg quadrangle. 

‘‘Immediately overlying the Burgoon sandstone on the east side of 
the ravine at Allegrippus is a stratum of coarse calcareous sandstone. 
This stratum is marked by strong cross-bedding and a surface pitted 
by differential erosion, and these features give it a very distinctive ap- 
pearance, by which it is recognized at widely separated points in 
western Pennsylvania. These characters distinguish the stratum sharp- 
ly from the Burgoon, sandstone below, and, as before stated, the boun- 
dary between the two is plainly apparent 10 feet above the track at 
the west end of the cut just east of Allegrippus station. On account 
of the westward dip, the limestone descends so that its top is 10 feet 
above the track on the west side of the ravine at Allegrippus and at- 
track level about 100 feet farther west. It is rather more calcareous 
at this point than on the east side of the ravine, and this may indicate 
that it is more calcareous toward the top than lower down. It is 
closely overlain by a few feet of rock composed of thin bands of red 
shale and layers of gray sandstone, and these beds are in turn overlain 
by a considerable thickness of coarse-thick-bedded, gray sandstone. 

“‘The stratum is universally known in the region of its occurrence 
as the ‘‘siliceous’’ limestone, though generally it is rather a calcareous 
sandstone. In deference to general usage it is here called a limestone 
and the name Loyalhanna has been applied to it, from its good develop- 
ment along the gorge in which that stream flows across Chestnut Ridge 
in Westmoreland County, and from the extensive exposures in the 
quarries at Long Bridge, between Latrobe and Ligonier. 
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** At the top of the cut immediately east of Ailegrippus the thickness 
of the Loyalhanna limestone exposed is 40 feet. It is uncertain, how- 
ever, whether this is the full thickness of the stratum, since it could 
not be determined whether its top is exposed at that point. It is prob- 
ably not much over 40 feet thick. A small exposure of the limestone 
was seen on Redlick Run and bowlders of considerable size lie by the 
roadside on Blairs Gap Run near the mouth of the deep ravine on the 
north, 1 mile above the Pennsylvania Railroad bridge. It is also ex- 
posed in the road on Burgoon Run, near the northeast corner of the 
quadrangle.’’ 

“‘The Freeport limestone occurs at a few points in this quadrangle. 
It is about 10 feet thick in the cut at the east end of the east-bound 
tunnel at Gallitzin. It also occurs south of Blairs Gap, where it has 
been thrown out from old pits. At these points it is yellow and ap- 
parently impure. It is found in a few diamond-drill holes in the south- 
east corner of the quadrangle. It does not appear to be generally 
present, however, and probably has but little value.’ 
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BRADFORD COUNTY 


Bradford, County is markedly deficient in limestones although a few 
calcareous beds are contained in the Chemung and Catskill rocks that 
underlie the surface in about three-fourths of the county. These for- 
mations consist almost entirely of sandstones and shales. 

The following quotations from Sherwood and Platt’s Report on 
Bradford County (1, pp. 37-41) contain almost the only available in- 
formation concerning these limestones. 

‘“‘The Burlington Limestone.* About a mile east of Burlington, on 
the farms of W. B. Kline, J. Morley, and C. E. Campbell, there is a 
bed of rock, the most remarkable I have seen in my whole district. It 
is a caleareous stratum forty feet in thickness—the same throughout. 
It is a nearly solid mass of sea-shells, which may be reckoned at mil- 
lions. It must have required a very long period of time for their 
accumulation. In the whole forty feet exposed—and this does not 
seem to be its whole thickness—there is no parting of shale or other 
rock. The percentage of lime, which is considerable, appears to be 
about the same in all parts of the bed. Mr. Kline has recently com- 
menced burning this limestone, selling the lime at the kiln for fifteen 
cents per bushel. It makes a gray, but very strong lime, well adapted 
to agricultural purposes. The facilities for quarrying the stone can- 
not be excelled. 


‘‘This is the thickest stratum of limestone I have ever seen in the 
Chemung Group, and must prove of value, as it occurs in a region 
destitute of lime, and where the farms would be greatly benefited by 
an, application of this mineral manure. The bed has a considerable 
lateral extension through the region, for I have found it at severai 
points east of the Susquehanna River. 

*“Mr. M’Creath’s analysis of this limestone shows the following in- 
eredients : 

Insoluble residue, 18.010; F,0,, 4.428; Al,O,, 2.613; CaO, 41.048; 
MgO, 1.135; Sulphuric acid, .167; Phosphoric acid, .279; CO,, 33.240; 
total, 100.920. 

‘‘About a mile and a quarter north of west from Herrick post-office, 
above the road and near the house of B. Carr, there are fifteen feet of 
reddish sandstone and bands of limy rock, dipping north. This also 


is a representative of Kline’s limestone before mentioned. It contains 
fossil shells. 


The same bed is exposed again about a mile south of west from 
Herrick, at the forks of the road. Here it contains more lime. 


‘In Pike Township, at a school house, about four miles west of south 
from LeRoysville, there is an outcrop of limestone, which is probably 
the same as Kline’s. Here, below the limestone, there is a bed of red 
shale, dipping north, ten feet or more in thickness, which may be seen 
near the forks of the road. 


“The Burlington limestone was later called ‘‘Franklindale’’ by Williams and Kindle, U 
Geol. Surv. Bull. 244, p. 95. An abandoned quarry presumably in this horizon was noted by . 
iwilllard at Hill Top about two miles south of Rome. Pa. Top. and Geol, Survey Bull. G44, 
p. 80, 1932, 
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‘*The same limestone is again exposed about two miles below LeRoys- 
ville, in the bank above the road near its forks, and not far from Dr. 
Cogswell’s house. It appears to have considerable thickness, and may 
prove of value.”’ 

““A sample of the limestone, (1, p..116) picked up in the channel of 
Long Valley Creek, possesses a specific gravity of 2.7054. 

“It contains abcut 40.0 per cent carbonate of lime, 3.5 per cent 
peroxide of iron, 56.5 per cent argillaceous matter; total, 100.0. 

““As the valley of Towanda Creek, below its junction with the Carbon 
Creek, presents many localities where fossiliferous limestone of lower 
strata than that above described, are brought into view, it was deemed 
proper to make also some trials to determine its degree of purity; its 
color is reddish gray. 

“*Its specific gravity is 2.658. 

It yielded of carbonate of lime, 45.5 per cent; it yielded of peroxide 
of iron, 5.5 per cent; it yielded of earthy argillaceous matter and 
sand, 49.0 per cent; total, 100.0.’’ 

Other similar occurrences of calcareous strata undoubtedly are pres- 
ent interbedded with shales and sandstones of the county. With pres- 
ent transportation facilities permitting higher grade limestones and 
limestone products to be readily brought in to meet local demands it 
does not appear probable that the limestones of Bradford County at 
present possess any economic value. 

It is of interest (1, p. 50) to know that ‘‘boulders of white limestone 
from central New York have been brought down the river (Susque- 
hanna) (by glacial ice) in such abundance that lime kilns were for- 
merly erected along the river, and canoes were used for collecting the 
material.’’ 
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BUCKS COUNTY 


Bucks County is poorly supplied with limestone, although it is 
present in three distinct areas. The Franklin limestone of pre-Cam- 
brian age has a very limited exposure in Southampton Township. 
Cambro-Ordovician limestones outcrop in two areas. One occupies the 
valley of Durham Creek in Durham and Springfield townships, and 
the other underlies Buckingham Valley, extending from Furlong 
(Bushington) northeastward through Buckingham and Solebury Town- 
ships to the Delaware River. 

At an earlier day, a number of limestone quarries were opened in 
these areas to supply stone for lime burning for flux and also some 
stone was quarried for building. In addition natnral cement was 
made at one place as described below. Within recent years some quar- 
ries have been operated for crushed stone. 


PRE-CAMBRIAN (FRANKLIN) LIMESTONE 


The only place where the Franklin limestone outcrops in Bucks 

County has been described by F. Bascom as follows (4, pp. 45): 
‘One mile southeast of Holland and three-fourths mile west of Nes- 
haminy River there is a very small area of limestone, which, because of 
its character and associations, is assigned to a pre-Cambrian horizon. 

‘“The limestone is exposed only in the walls of an abandoned quarry, 
known as the Vanartsdalen quarry, which was opened about fifty vears 
ago and was operated for thirty years. Sink holes in line with the 
strike of the limestone indicate that the rock underlies about 10 acres. 
Limestone is reported in the bed of the Neshaminy, where the new 
bridge for the Pennsylvania Railroad crosses that creek; this location 
is continuous with the strike off the quarry rock. 

‘‘The quarry rock is a coarsely crystalline marble, white when pure 
but usually darkened by the presence of graphite and silicate minerals. 
Thirty mineral species have been attributed to this localitv. The most 
abundant of the silicates are the feldspars (orthoclase, oligoclase, and 
bytownite), scapolite, titanite, and phlogopite; apatite and siderite are 
also common. . The marble is surrounded by and thoroughly injected 
with gabbro. To this association the rock probably owes its high de- 
gree of crystallinity. Along the contact zone augite and hornblende 
are abundantly developed in the calcareous rock, while calcite veins 
and inclusions characterize the igneous rock. 

‘“The limestone of the Vanartsdalen quarry sustains no stratigraphic 
relations with any formation, and it is therefore impossible to deter- 
mine with precision the horizon to which it belongs. That it is pre- 
sumably pre-Cambrian is indicated by the intrusion in it of igneous ma- 
terial which elsewhere is confined to pre-Cambrian formations. 

“In color, perfection of crystallization, and the presence of graphite 
and silicate minerals, the rock resembles the pre-Cambrian Franklin 
limestone which outcrops 70 miles to the northeast in New Jersey, and 


it not improbably represents a remnant of that formation left by 
erosion.”’ 
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CAMBRO-ORDOVICIAN LIMESTONES 


The Cambro-Ordovician limestone areas, although separated by more 
than 15 miles, are very similar. The limestones in the Buckingham 
Valley section have recently been differentiated and described by Bas- 
com, Wherry, Stose, and Jonas (5). Their descriptions of the Elbrook, 
Conococheague, and Beekmantown (?) are quoted. 


Tomstown limestone. The Tomstown limestone is the lowest lime- 
stone member in Bucks County, and has a very limited distribution. 
To date it has not been mapped separately, but is grouped with the 
Conococheague in the Durham Creek area. It is composed of massive, 
dense, dolomitic limestones interbedded with considerable shale and 
shaly limestone. Due to the large amount of shaly material at certain 
places, it has not been extensively worked, but in other sections the 
shale is much less abundant. It has yielded stone for agricultural 
lime, for fluxing stone, and for road metal and concrete. 


Elbrook limestone. ‘‘The southeastern part of Buckingham Valley 
from Furlong to Lahaska station, in the Doylestown quadrangle, is 
underlain by limestone that is believed to be the Elbrook (5, pp. 20-21). 
It is deeply covered with a residual buff earthy clay soil that contains 
many fragments and masses of black flint and chert. 

“‘Several quarries and road cuts expose parts of the formation. In 
the roadway west of Lahaska station shaly light-gray fine-grained, 
finely laminated limestone crops out and weathers to buff earthy platy 
fragments. In the quarry just north of Furlong the following beds 
are exposed: 


Section of Elbrook limestone in quarry north of Furlong, Pa. 


Gray dolomite and hard siliceous dark limestone ...... 10+ 


Finely laminated magnesian limestone and dolomite 
weathering to white coating; contains black flint in 
large irregular rough surfaced masses, some banded 
and mottled white, which have partly replaced the 
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Light-blue, finely laminated earthy limestone; weathers 
shaly and buff; sun cracks, ripples, and other mark- 
ings on bedded planes; contains scattered glassy 
CQUAEEZY SLUTS ete et tete eect crete viaisle et seb tvere noe ole Soh eas 15 


Thick-bedded fine-grained dove-colored marble, finely 
laminated in part; weathers white; some blue wavy 
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‘‘Similar thin-laminated impure limestone, which weathers shaly 
and contains quartz grains, is exposed in a quarry 1 mile to the 
northeast and also near the foot of Buckingham Mountain, 1 mile 
east of Buckingham post office. Along the southeast margin of the’ 
valley adjacent to Little Buckingham Mountain large masses of rough 
chert and hard cemented quartzite breccia in the soil suggest a prob- 
able fault. It may be that the Tomstown dolomite, which should 
normally occur here between the Elbrook limestone and the Hardy- 
ston quartzite, is faulted out. 
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‘“‘The exposures of the formation are too few to determine its thick- 
ness. Its base has not been seen and may be faulted out along its 
eastern margin. It dips northwest, and its top is placed just below 
sandy beds that form a low ridge and are classed as the base of the 
overlying Conococheague. The formation is estimated to be at least 
500 feet thick. 

‘‘No fossils have been found in the Elbrook limestone in this area. 
As it underlies the Conococheague formation and has beds that are 
lithologically similar to the Elbrook limestone, which underlies the 
Conococheague in the Cumberland Valley, it is regarded as that for- 
mation. The Elbrook limestone was named from Elbrook, Franklin 
County, and in the type region contains fossils of Middle and Upper 
Cambrian age.”’ 


Conococheague limestone. ‘‘Buckingham Valley, in the southeastern 
part of the Doylestown quadrangle, is underlain for the most part 
by the Conococheague limestone. An area of the same formation is 
mapped in the lowland northwest of Chestnut Hill in the Quakertown 
quadrangle; although there are no rock exposures within that quad- 
rangle, the Conococheague limestone is quarried in this lowland 1 
mile north of the border. 


‘“‘The Conococheague limestone weathers to a deep clay soil con- 
taining slabby sandstone and fragments of shale at certain horizons. 
It does not generally crop out in ledges but is exposed in many 
quarries, most of which have been abandoned. The formation com- 
prises chiefly massive dense blue limestone and massive light-blue 
dolomite with thin wavy argillaceous partings and black cherty layers 
1 to 1% inches thick. The best exposure is in a quarry south of 
Lahaska. About 70 feet of beds there exposed consist of alterna- 
tions of light-gray pure limestone containing Cryptozoon reefs and 
dark siliceons banded limestone with sandy beds, oolite, edgewise con- 
glomerate, black chert, and small black phosphatic nodules. The 
alteration of beds consis‘s of a repetition of a more or less systematic 
sequence about 5 feet thick, as follows: At the top, thin dark-banded 
siliceous limestone, weathering shaly, oolitie in places; light-gray pure 
limestone, Cryptozoon-bearing bed, about 3 feet thick; thin black 
siliceous limestone containing some black flint and small black phos- 
phatic nodules in places. Repetition of a sequence of similar beds 
oceurs in all the exposures of the formation. In quarries northeast 
of the area, in the Lambertville quadrangle, ripple marks are said to 
be a feature of this limestone. The lower part of the formation econ- 
tains many beds that weather to rough yellow chert, green slaty frag- 
ments, slabby sandstone, and cherty limestone with wavy laminations 
like Cryptozoa. Some very sandy layers weather to slabby porous 
sandstone pitted by holes from which limestone pebbles have been dis- 
solved. These harder layers, which resist erosion and form low hills 
in the middle of the valley, are considered the base of the formation. 

‘“‘Although most of the observed dips are to the northwest, a minor 
sharp fold is exposed east of Lahaska, and it is probable that there 
are other folds which are not exposed. The thickness is therefore 
difficult to determine. In Chester Valley, to the southwest, the Cono- 
cocheague limestone has a thickness of approximately 900 feet, and 

it probably has about the same thickness in the Doylestown quadrangle. 
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“In an abandoned quarry at Limeport, in the Lambertville quad- 
rangle, 3 miles northeast of Aquetong, fossils were found in this for- 
mation that were determined by E. O. Ulrich to be Solenopleura 
jerseyensis (Weller) and Lingulepis acuminata (Conrad). These 
forms are referred by Ulrich to the lower part of his ‘Ozarkian sys- 
tem’ and the formation is thus regarded by him as younger than 
Cambrian, but it is classed as Upper Cambrian by the United States 
Geological Survey. This is the age also of the Conococheague lime- 
stone on Conococheague Creek, in the Cumberland Valley. The 
Cryptozoa found in this formation in the Doylestown quadrangle also 
are similar to those found in the Conococheague limestone of southern 
Pennsylvania. The name Conococheague limestone is therefore ap- 
plied to the formation. 


““Beekmantown (?) limestone. The limestone on the northwest side 
of Buckingham Valley, in the eastern part of the Doylestown quad- 
rangle, is tentatively regarded as Beekmantown. It forms two sepa- 
rate areas, one between Buckingham and Holicong and the other 
northeast of Aquetong. 

““The formation is chiefly massive-bedded fine-grained dark dolo- 
mite and light-blue magnesian limestone. It is exposed in numerous 
quarries adjacent to the hi'ls of Triassic sandstone west of the valley. 
In an old quarry west of Holicong the limestone is fine grained and 
siliceous and weathers buff, earthy, and laminated, much like the 
limestone mapped as Elbrook. It also contains black flint, which has 
in part replaced the dolomite. 

‘The formation is estimated to be about 1,000 feet thick. 

‘“The formation is correlated with the Beekmantown limestone 
largely because it lies above the Conococheague limestone and is com- 
posed of massive limestone and dolomite like the Beekmantown of 
the Lancaster Valley. Apparently no fossil Cryptozoa are present. 
The Beekmantown limestone generally contains a fauna of gastropods 
and other fossils of Lower Ordovician age, but none were found in 
this area. 

“<The limestones here described as Elbrook, Conococheague, and 
Beekmantown are a part of what was formerly ca!led the Shenandoah 
limestone of Pennsylvania and Virginia. They are part of the old 
Auroral limestone of H. D. Rogers and of Formation No. 2 of the 
Second Geological Survey of Pennsylvania.’’ 


DESCRIPTION BY DISTRICTS 


Buckingham Valley Area. The largest limestone area of Bucks 
County extends from Delaware River about two miles north of New 
Hope in a southwest direction to Furlong (Bushington) about three 
miles southeast of Doylestown. The area is about 10 miles one and 
averages about 114 miles wide. 

This band is surrounded by Triassic sediments and the Harestonen 
are brought to the surface by a fault with a displacement of not less 
than 11,000 feet. No doubt these limestones are distributed through 
other portions of the county, but elsewhere are deeply covered with 
the thick Triassic shales and sandstones. 

Numerous quarries have been opened in this region for stone to be 
burned for lime but in recent years the local industry has greatly de- 


250 LIMESTONES OF PENNSYLVANIA 


clined. Considerable crushed stone has been made from these strata. 
In two places some of the limestone has been pulverized for agricultural 
uses or for asphalt filler. 

The most northeasterly quarry in this area is a large long-abandoned 
opening about 214 miles north of New Hope and a short distance west of 
the river road. The material is a rather impure dolomite with many 
shaly bands and partings. Most of the rock is thin-bedded although there 
are some massive beds up to 2 feet in thickness. The strata strike 
N.55°R. and dip 30°NW. The quarry was worked for stone for lime 
burning. A thickness of 40 feet was worked for a distance of about 
one-fourth mile. This seems to be the quarry once operated by Herbert 
Havens. 

About 2 miles northwest of New Hope there are five small quarries 
within a small area. ‘Two of these, one on either side of the road, ex- 
pose low and high magnesian limestone interbedded and with some red 
shale partings. Edgewise conglomerate is prominent. From the one 
on the south side of the road, stone was once quarried to make natural 
cement. This operation and another earlier cement grinding plant 
have been described recently by Dr. B. F. Fackenthal (6) in a paper 
read before the Bucks County Historical Society. Quotations are as 
follows: 

‘We have records of two plants in Bucks County where natural hy- 
draulic cement was ground for the Delaware Division canal, one at the 
Narrowsville locks, about four miles south of Riegelsville, the other in 
Solebury Township, near New Hope. These were both crude affairs. 


““Narrowsville Plant. The limestone for the Narrowsville operation 
was in fact quarried in Holland Township, Hunterdon County, New 
Jersey, opposite Monroe (now Lehnenburg) in Bucks County, Pa,, 
where it was burned in ordinary limekilns, the clinker loaded on Dur- 
ham boats and floated. down the Delaware, about three miles, to the 
Narrowsville gristmill, on the Pennsylvania side, in Nockamixon Town- 
ship, Bucks County, then owned by Samuel Rufe, still standing, but 
abandoned and dismantled some years ago, where the clinker was 
ground on ordinary buhrstones. The water-power for this gristmill 
was obtained from the Delaware River, by means of a wing-wall dam. 

‘‘From, an official report of H. G. Sargeant, general engineer of the 
Delaware Division canal, to Thomas G. Kennedy, the superintendent, 
under date of November 20, 1829, it appears that most of the hydraulic 
cement used on that canal was manufactured at the Narrowsville plant, 
and that they continued grinding during the season of 1830. This re- 
port is found in Hazard’s Register, Vol. V, page 184, as follows: 


‘Lock No. 20 (the Narrowsville lock) would have been erected 
this season only that it is located directly in front of and occupies 
a part of the ground on which a gristmill| now stands, where most 
of the hydraulic cement used on the line is manufactured, * * *’ ”’ 


“The Solebury Township Operation. The other Bucks County 
cement operation was at the limestone quarries of Asher Ely in Sole- 
bury Township, located about two miles north of New Hope and one 
mile west from the Delaware River. This limestone was also calcined 
in ordinary limekilns and ground in a gristmill near by on the same 
property, located on Primrose Run, from which power was derived. 
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PLATE 18. 


A. Limestone and coal piled up for open-heap burning. South of 
Frogtown, Clarion County. 


B. Burning lime by the open-heap method. Near Ford City, Arm- 
strong County. 


PLATE 19. 


A. Vertical Helderberg strata in quarry of Enterprise Lime and 
Ballast Co., Hyndman, Bedford County. 
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B. Weathered sun cracks in Heidlerberg limestone. Quarry of Peer- 
less Lime Co., Hyndman, Bedford County. 


PLATE 20. 


A. Dolomitic Beekmantown limestone, near mouth of Elk Run, 
Blair County. 


B. St. Clair quarry of the Pittsburgh Limestone Co., Ganister, Blair 
County. Rodman, Lowville and Carlim limestone members. 


PLATE 21. 
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A. Foot-wall of steeply dipping Rodman limestone in old quarry on 
Elk Run, Blair County. 


B. Shriver limestone outcropping along highway one mile east of 
Hollidaysburg, Blair County. 


PLATE 22. 


A. Entrance of Annandale mine of the Pittsburgh Limestone Co., 
Butler County. Vanport limestone mined is exposed in side of cut. 


B. Entrance to Vanport limestone mine of Crescent Portland Cement 
Co., Wampum, Lawrence County. 


PLATE 23. 


A. Loading Vanport limestone by electric shovel in Annandale mine 
of the Pittsburgh Limestone Co., Butler County. 


B.. Rainbow Falls east of East Conemaugh, Cam- 
bria County. Johnstown ‘‘cement bed” outcrops 
in center. 
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PLATE 25. 


A. Quarry of Chemical Lime Co., Bellefonte, Centre County. Band 
in center most extensively worked is the high grade Bellefonte ledge. 


B. Quarry of Oak Hall Lime and Stone Co., Oak Hall, Centre 
County, 
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This run discharges its water into the Delaware River at Phillips erist- 
mill, since converted into a community house. During July, 1930, I 
visited these quarries, accompanied by Dr. Benjamin L. Miller, pro- 
fessor of geology at Lehigh University, who is studying the limestone 
and cement deposits of Pennsylvania for the State Geological Survey, 
and John F. Magee, general engineer of the Alpha Portland Cement 
Company; we were piloted by Warren 8. Ely, who was born on the 
adjoining farm and knew in detail by tradition the history of cement 
having been manufactured there. We examined two openings from 
which limestone is said to have been quarried for cement; these were 
sampled for analyses, the result shows them to be dolomites, one of 
them with enough silica and alumina for making natural cement, and 
from that one the supply was doubtless drawn.’’ ‘‘The old abandoned 
gristmill where the clinker was ground is still standing. It belongs 
to William L. Ely, who is operating a stone-crushing plant near by. 
The cement was manufactured by Asher Ely, grandfather of William, 
who was born on that farm July 11, 1768, (died August 12, 1855). 
His account books are in possession of William, and contain entries 
showing shipments from 1829. to 1833, mostly to contractors who built 
the Delaware Division canal, with its locks, culverts, aqueducts and 
other masonry. Thus we find shipments to Dorrance & Company, 
May 2, 1829, of 401 bushels of cement at 22 cents per bushel, about 60 
cents per barrel; to John Van Gregory & Company, June 15, 879 
bushels at the same price; to James Wallis of Bristol, August 15, 824 
bushels, and on September 8, 900 bushels, both lots at 20 cents per 
bushel; to Lewis S. Coryell, October 22, 940 bushels; November 5, 
1015 bushels, and on December 5, 19214 bushels, all at 21 cents per 
bushel. These shipments all in the year 1829, cover the very time when 
the canal was building. There are records of later shipments down tc 
1833, doubtless when the canal at New Hope was having the water- 
wheel erected to supply additional water from the Delaware River to 
feed the lower levels of the canal. 

‘On the same pages of Asher Ely’s account book, are also recorded 
shipments of lime, showing that cement was not confused with lime. 
Lime was sold at 15 cents per bushel wood cost $2.75 per cord; labor 
50 cents per day, and no doubt long days at that. It appears from an 
old letter addressed to me by the late John Ruddle, then General Super- 
visor of canals, that the cement used on the Delaware Division canal 
was not of the same good quality as that used on the Lehigh canal.’’ 

Analyses of these limestones are given in table at the close of this 
chapter. 

A short distance to the south of the two quarries just described is 
the quarry of William L. Ely on the north side of a small stream, 
Primrose Run. The strata are almost flat. The quarry face is about 
40 feet high. The stone is pulverized to pass a No. 10-mesh screen and 
sold for agricultural use. In 1929, about 100 tons were sold at $5.00 
per ton. At an early date the stone was quarried and burned for lime. 
Two analyses are given on a later page. 

A short distance southwest of the Ely quarry, on the north side of 
the road about 2 miley northwest of New Hope there is a large quarry 
and a near by small one that seem to have been worked long ago for 
building stone and for lime. The large quarry shows a face about 30 
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feet in height of massive gray dolomite but with some shaly laminae. 
The beds are regular with a strike of N.38°H. and dip 13°NW. 

About 2 miles west and slightly north of New Hope and about 144 
miles north of Logan Spring there is a large abandoned quarry in the 
Conococheague limestone where stone was formerly obtained for burn- 
ing. The exposure shows massive dolomite with some interbedded 
thin, shaly strata. Some of the dolomite beds are as much as 3 feet 
thick. Some eryptozoon fossils characteristic of the Conococheague were 
noted. 

Just north of Logan Spring and about 2 miles west of New Hope, 
there are rather extensive old limestone quarries that were worked 
for agricultural lime. The old kilns still stand. The rock is a dense 
blue dolomite with some shaly material at top. About 35 feet of 
strata were worked. The quarry was advanced along the strike which 
is N.85°E. with the dip 35°NW. 

A. little over a mile southeast of Aquetong there are two old quar- 
ries and abandoned lime kilns, both close to the highway. The north- 
ern one shows dense blue dolomite with some interbedded black shale 
and shaly limestone. The strata form a part of the Conococheague 
limestone. The strike is roughly east-west with a dip of 25° to 30°N. 
The quarry with a working face about 30 feet high has been advanced 
along the strike about one-eighth mile. The tendency to follow the — 
strike indicates less desirable stone, both below and above. The 
southern quarry at this place is largely filled with water. 

To the southeast and south and within a mile of Lahaska, seven 
old quarries were examined. All of them have been opened in the 
Conococheague limestone which consists of dense, bluish dolomite with 
some shaly bands. On the weathered exposures some of the dolomite 
beds become much whiter than others so that one notes the conspicuous 
banded appearance so characteristic of the Conococheague formation. 
Cryptozoon fossils are abundant in certain layers. Mud cracks, ripple 
marks, and lenses of black chert were noted. In one quarry the beds 
strike N.42°K. and dip 21°NW. and in another they strike N.52°ER. 
and dip 31°NW. Im general the quarry faces are not more than 25 
ce high. So far as known all the stone was burned for agricultural 
ime. . 

Just north of Centerville there are two very old quarries in which 
now only a few feet of strata are exposed. The stone is a massive 
dolomite in which some layers weather to a chalky white and others 
gray, producing the banded effect so noticeable in the Conococheague 
formation. Some chert lenses are present. The beds strike N.42°R. 
and dip 24°NW. The stone was burned for lime. 

Just north of Furlong (Bushington) there is a rather large, old 
quarry formerly worked for lime, but in recent years for crushed 
stone. A section of this quarry is given in the description of the El- 
brook limestone on a previous page. The beds strike N.68°E. and 
dip 43°NW. The shaly layers interbedded with the massive dolomite 
are decidedly objectionable. 

During 1931 a small quarry belonging to William Stear in Bucking- 
ham Valley was worked by Hempt Bros. of Camp, Hill to obtain high- 
way stone. The output was about 150 tons daily. 


Durham Creek Area. The northern area of limestones is followed 
by Durham Creek. The limestones appear in the east part of Spring- 
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town and continue to Delaware River below Riegelsville. Because of 
the numerous good farms in this section lime was burned at an early | 
date in nearly a dozen localities about Springtown, Durham, and 
Riegelsville. During the long period when the Durham Furnace iron 
mines were in operation limestones in that vicinity were worked for 
flux. The ore was obtained from the gneiss on the south side of the 
limestone valley. In one of these quarries near the mouth of Durham 
Creek, a cave was discovered about 100 years ago in which were found 
a number of bones of Pleistocene mammals, several species of which 
no longer inhabit the region. Both for lime and for flux, the limestones 
in this valley are not especially good because of the rather high silica 
but they were used because of their proximity to the farms needing 
lime and to the iron furnaces. Some limestone from the region has 
been used for buildings and several attractive residences, barns, and 
bridges were constructed from this stone. In recent years a few quar- 
ries have been operated for crushed stone. For this purpose, both the 
Tomstown and Conococheague are well adapted except that the shaly 
bands must be avoided. 

Dr. B. F. Fackenthal, Jr., contributes the following note on the old 
Durham limestone quarries. ‘‘There is a tradition that the Original 
Charcoal Durham Furnace, built in 1727 in the village of Durham, 
site since occupied by a gristmill, obtained at least part of its supply 
of limestone from the quarry on the south side of Durham Creek 
on the northern slope of Rattlesnake Hill, near the creek bridge, and 
opposite the dam constructed by Lewis Lillie & Son to operate their 
safe works. This quarry is west and south of the quarries described 
below. The limestone in that quarry, however, is of low grade, and 
it is probable that part of the supply came from quarries on. the north 
side of the creek opposite the village of Durham, where the dolomite 
appears to be of much better quality.’’ 

Just east of Springtown, close to the Evangelical Church, there 
are two old quarries where the Tomstown dolomitic limestones were 
worked many years ago and the stone burned for lime. The beds dip 
to the southwest at low but varying angles. The stone is a hard, 
dense, bluish-gray dolomite with some shaly beds. The rock is greatly 
shattered. A similar old quarry is located about one-fourth mile to 
the northeast and several openings in the same limestone 114 miles 
east of Springtown along the Springtown-Durham road and several 
others between Durham Creek and the Quakertown & Bethlehem Rail- 
road near the northeast corner of Springfield Township. All of these 
were worked for stone to burn for farm use. 

The only working quarry in the entire area is that of Hempt Bros. 
of Camp Hill, who operate quarries in other parts of the State. They 
work a quarry in the baked Triassic shales near Point Pleasant and 
in the Tomstown dolomitic limestones on the north side of the high- 
way about half a mile east of Springtown. The quarry once furnished 
some building stone, but now is producing only crushed stone for the 
highways and general concrete work. The stone is a dense, bluish- 
gray dolomite in beds averaging 6 to 10 inches in thickness, with some 
beds a foot or more thick. The rock is very uniform for the Tomstown 
formation, although there is a little interbedded shaly material. Near 
the surface and in places at greater depth the rock is greatly shattered. 
The beds strike N.38°H. and dip 15°SH. The stripping averages only 
about 1 foot. Some vertical joints contain considerable clay but these 
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are few in the best part of the quarry. This clay is removed by dump- 
ing the stone on a slope grizzly on its way to the crusher. The quarry 
face is about 80 feet high and 200 feet long, and the capacity of the 
plant is 300 tons per day. The stone is loaded by steam shovel, and 
erushed in one roll and two jaw crushers. 

Near Durham and on the left bank of Durham Creek between Dur- 
ham and the Delaware River, there are several large abandoned quar- 
ries formerly worked for burning lime and for fluxing stone at the 
Durham iron furnaces. The ones near the northward-bending loop 
of the creek are in Conococheague limestone and the others in the 
Tomstown. In both the stone is dolomitic with some shaly bands. The 
strata in this section have been so greatly folded that some of them 
lie flat and others show folds and, vertical beds. The stone in all these 
quarries, as shown in the analyses on a later page, is high in magnesia 
and fairly high in silica although varying greatly in the different beds. 


TRIASSIC LIMESTONE 


Two small areas of Triassic limestone conglomerate, usually called 
‘‘Potomae marble,’’ occur southeast and southwest of Springtown 
in the northwestern part of the county. It is doubtful whether 
any use can be made of the stone as it is too impure for lime, ete., and 
is less desirable as a decorative stone since it is not colored red as in 
some other localities where this type of conglomerate is developed. 

A few layers of limestone interbedded with red Triassic shales are 
exposed in the Reading Railroad cut just south of Coopersburg. 


Analyses of Bucks County limestones 


All of the analyses of the Durham limestones are taken from the analysis book 
of Dr. B. F. Fackenthal, Jr., who was associated with the Durham Furnace plant 
for many years. 
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1. Quarry of William Bly, 214 miles northwest of New Hope and 1 mile west 
of river road. Analysis of composite sample by Delaware River Steel Co. 

2. Quarry on William Ely property, road stone. Analysis by Alpha Portland 
Cement Company, 1930. 

3. Quarry of Herbert Havens, Limeport, 2144 miles above New Hope, along 
river road. Average of 10 analyses of samples taken over entire quarries and 
analyzed by the Delaware River Steel Co., Chester, Pa. 

4. Quarry 2 miles northwest of New Hope, old cement-rock quarry. a. represents , 
vertical section of entire face of old cement-rock quarry. b. represents one ledge 
of face. Analyzed by Alpha Portland Cement. Co., 1930. 
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5 to 9. Durham Iron works quarry. Opened by Joseph Whitaker & Oompany in_ 1848. 
First large quarry west of the Furnaces. Opposite Hollow Tunnel and Rattle Sna*e Tunnel 
Mines. Analysts: 5. Prof. F. W. Maynard, 1870; 6. B. F. Fackenthal, Jr., March, 1876; 
7. Baron ©. O. Lagerfelt, August, 1880; 8. George Auchy, August, 1885; 9. Average. 

10. Durham Quarry, called “Middle Quarry,” first of the above opened by Cooper & 
Hewitt. 1880, Matthias Lehenen, contractor. Analyst, Baron ©. O. Lagerfelt, 1880. f 

11. Durham Quarry called ‘Limerick Quarry’? west of last named, and nearly opposite 
eg schoolhouse. Opened winter of 1882-88 by Cooper & Hewitt. Analyst, George Auchy, 
an., 1883. 

12. Durham Cave, samples at entrance or mouth of cave. Analyst, Solomon Sjoberg, 1872. 

13. Cave Hill. Southeastern point along public road near Canal locks. Analyst, Solomon 
Eber 1872. This cannot be a fair average sample as stone appears to be shaly and 
siliceous. 
rar Back of Durham Furnace. Outcroppings under coal pile. Analyst, George Auchy, 

85. i 

15. Limestone from “Upper Quarry” of Charles Laubach, Durham, near County bridge, 
end peer road leading from Bethlehem road to Riegelsville. Analysis by Fraunfelter (?) 
about 1900. f 


BIBLIOGRAPHY 


First Geological Survey of Pennsylvania 


1. Geology of Pennsy!vania, by Henry D. Rogers, vol. I, 586 
pp.; vol. II, 1045 pp., Philadelphia, 1858. 


Second Geological Survey of Pennsylvania 
2. The Geology of Philadelphia County and of the southern 
parts of Montgomery and Bucks, by Charles E. Hall, Report 
C6, 145 pp., maps, Harrisburg, 1881. 


3. Atlas to Report on Bucks and Montgomery Counties, Report 
C7, Harrisburg, 1888. 


U. S. Geological Survey 


4. Geologic Atlas of the United States, Trenton Folio, No. 167, 
by Florence Bascom and others, Washington, 1909. 


5. Geology and mineral resources of the Quakertown-Doylestown 
District, Pennsylvania and New Jersey, by F. Bascom, BH. T. 
Wherry, G. W. Stose and A. I. Jonas, Bull. 828, 62 pp., geologic 
map, Washington, 1931. 


General 
6. Manufacture of Hydraulic Cement in Bucks County, by B. 
F. Fackenthal, Jr., 51 pp. To be included in vol. VI of the Bucks 
County Historical Society Papers, Riegelsville, 1931. 


BUTLER COUNTY 


Limestone is found at several geological horizons in Butler County 
as shown in the table below, yet only one limestone is of economic 
importance. The Vanport, the most valuable limestone in western 
Pennsylvania, is well developed throughout almost all portions of 
the county except the southern tier of townships, where it appears 
only in a few places. This limestone has been worked in a small 
way in scores of places and on an extensive scale in several places 
along Slippery Rock Creek between Annandale and Branchton and 
along Buffalo Creek in the southeastern part of the county. The 
principal operations are those of the Pittsburgh Limestone Company 
at Annandale, the Grove City Limestone Company a few miles to 
the westward, and the West Penn Cement Company at West Winfield. 


Generalized geologic section of Butler County 


Conemaugh group Kittanning fire clay 
Morgantown sandstone Kittanning (Industry) sandstone 
Barton coal and shale 
Ames (crinoidal) limestone Vanport (Ferriferous) limestone 
Red shales Scrubgrass coal 
Bakerstown coal Clarion coal 
Pine Creek limestone Fire clay 
Buffalo sandstone Brookville coal 
Brush Oreek limestone Pottsville series 
Brush Creek coal Homewood (Piedmont or Tionesta) 
Mahoning sandstone sandstone 
Allegheny group Tionesta coal 
Upper Freeport coal Tionesta iron shales 
Upper Freeport limestone Upper Mercer, (Mahoning, Upper 
Upper Freeport fire clay Wurtemburg) limestone 
Upper Freeport (Butler) sandstone Upper Mercer coal 
Lower Freeport coal Upper Mercer iron shales 
Lower Freeport (Butler) limestone Lower Mercer (Lower Wurtemburg) 
Lower Freeport sandstone limestone 
Upper Kittanning (Darlington) coal Lower Mercer coal 
Middle Kittanning coal Lower Mercer iron shales 
Lower Kittanning coal Upper Connoquenessing sandstone 


It should be understood that the section names only the principal 
members, omitting many sandstone beds and most of the shales that 
collectively constitute the larger portion of the strata of the county. 
Practically every one of the members mentioned is more or less con- 
tinuous so that any one may be missing at a certain place even though 
the underlying and overlying beds are present. The strata have been 
thrown into gentle folds that have a general trend northeast-southwest 
and in addition there is a definite dip of the folds to the southwest. 
This latter results in the distribution of the geological series. The 
Pottsville series appears at the surface principally in the valley of 
Slippery Rock Creek but to a lesser extent along a few small stream 
valleys in the northeastern corner of the county. Elsewhere the 
Pottsville strata are concealed from view by the overlying beds but 
presumably they underlie the entire county. 


The members of the Allegheny group constitute the surface rocks 
over the northern third of the county and in addition along all the 
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principal streams with the exception of those noted for the Pottsville 
outcrops. Strata of the Conemaugh group constitute the uplands over 
the central and southern portions of the county. 


LIMESTONES OF THE POTTSVILLE SERIES 


Information is lacking concerning the Lower and Upper Mercer 
limestones of Butler County. In Mercer and Lawrence counties these 
two limestones are of some local importance although they are always 
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Fig. 6. Limestone areas in Butler County. 
1. West) Penn Cement Co. 5. Harrisville quarry of Pittsburgh Lime- 
2. Annandale mine of Pittsburgh Lime- stone Co. 
stone Co. 6. Wick Lime Co. 
8. Grove City Limestone Co. 7. Western Pennsylvania Syndicate Co. 


4. Mercer Lime and Stone Co. 


rather thin, ranging from 2 to 4 feet, and vary in quality from poor 
to fair. No place is known where either of these beds has been utilized 
in Butler County, although it is not improbable that during the 
period when small agricultural lime operations were abundant 
throughout the State, some stone from these two limestone members 
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might have been quarried along Slippery Rock Creek and along the 

small tributary streams of Allegheny River in the northeastern part 

of the county. : 
VANPORT LIMESTONE 


The descriptions that follow are taken partly from the author’s 
field notes and partly from notes by C. R. Fettke and E. G. Hill, 
who in 1919 collected much information concerning road-making ma- 
terials for the State Highway Department. It should be kept in 
mind that part of the material following is therefore not up to date 
in some respects, although in general correct. For lack of time the 
entire county was not re-studied by the author. 

The Vanport limestone of Butler County is a typically marine 
fossiliferous limestone, usually bluish-gray in color, varying light or 
dark, ranging in thickness from 0 to 25 feet, and is present in the 
greater part of the county. Changes in thickness, due probably to 
erosion or to original differences in deposition, oceur rapidly in some 
localities. At one point a thickness of 18 feet appeared to be entirely 
lost within 114 miles. Occasionally sandstone is found resting directly 
upon the limestone, indicating the possibility of some erosion after 
the limestone was laid down and subsequent to the formation of the 
usual overlying strata. 


Vanport limestone beds are usually separated by irregular approxi- 
mately horizontal bedding planes from 1% inch to 24% inches and 
more apart, along which the rock readily parts. Stylolitie structures 
also frequently show on, the rock faces. Vertical joints at intervals of 
several feet are usually found running in two sets at opposite direc- 
tions to’ each other. Physical tests show a medium coefficient of wear, 
medium hardness, low toughness. and good cementing value. 

Chemically, the rock contains from 86 to 96 per cent calcium ecar- 
bonate, less than 2 per cent magnesium carbonate, and siliceous 
matter from 2 to 6 per cent. Different layers vary slightly in chemical 
composition. In making this study, special attention was given: 
1. To general location of outcrop. 2. To open quarries or mines 
now being operated. 3. To open quarries not now in operation. 
4. Available sites for new quarries. 

Outcrops of the Vanport appear along the slopes of many stream 
_ valleys but exposures showing the full thickness are rare. The ex- 
posed faces are rugged and broken, the horizontal and vertical joints 
widened by the action of percolating waters through the mantle of 
residual soil usually found as a cover. Most of the Vanport is under- 
lain by impervious beds of shale, and surface waters penetrating the 
limestone through its vertical joints find outlets in numerous springs. 
These springs assist the prospector in locating the outcrops. 

Outerops of the Vanport appear in Winfield Township along Rough 
Run and Buffalo Creek over a restricted area, which was one time 
extensively mined by the Pittsburgh Limestone Company and is now 
being mined by the West Penn Cement Company. The strata here 
are about 22 to 25 feet in thickness. Going northward and west- 
ward, outcrops are next encountered in Muddy Creek Valley, Muddy 
Creek Township, extending eastward from the Lawrence County line 
and northward into Worth Township. Quarries have been operated 
in this district on faces from 15 to 21 feet thick, and the indications 
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are that the limestone is at least 15 feet high over the entire area. 
At some points the formation is so deeply covered by glacial 
deposits that quarry sites are poor. 

The limestone also crops in the Slippery Rock Valley, near the line 
between Butler, Lawrence, and Mercer counties, extending from the 
vicinity of J acksville in Worth Township northward to the junction 
of Slippery Rock and Wolf creeks, thence eastward along Slippery Rock 
Creek and its tributaries into Slippery Rock and Brady “townships, then 
northward along Wolf Creek thrqugh Slippery Rock Township into 
Lawrence County. The stone in these localities has not been ex- 
tensively quarried or mined. Small quarries on the farms and the 
history of wells in the neighborhood indicate a thickness of the forma- 
tion varying from 10 to 18 feet. At the northern end of the area, 
across the county line in Lawrence County, large quarries were opened 
on faces from 15 to 18 feet thick but they have not been worked for 
a number of years. 

Travelling eastward from the junction of Wolf and Slippery Rock 
ereeks through Slippery Rock, Brady, and Marion townships, and into 
Cherry Township along the ‘valley of Slippery Rock Creek and its 
tributaries, Hogue, Glade, Big, McDonald, Findlay, and McMurray 
runs, South Branch, North Branch, Black Creek, and Seaton Creek, 
the limestone is found in many places outcropping in the steep-sided 
valleys of the streams. Exposures show a thickness of 9 to 17 feet. 

In two large open quarries along McDonald, Run the faces are from 
12 to’ 18 feet thick under a shale and clay cover from 20 to 26 feet 
deep. Along McMurray Run a large quarry is operating on a face 
from 13 to 18 feet thick, and 114 miles north of the quarry, the 
rock is being mined under about 41 feet of cover. 

In the fork of Slippery Rock and Black Creeks, east of Black Creek 
and north of Slippery Rock Creek, the limestone has been extensively 
quarried on a face 1,400 feet long and from 14 to 18 feet thick. 

On the east side of the district in the valleys of the tributaries 
of Allegheny River, the most southern outcroppings appear along 
Bear Creek and its tributaries, South Branch, Middle Branch, and 
North Branch, in Parker and ’ Allegheny townships. The principal 
outcrops are just west and northwest of Parkers Landing, on the 
properties of R. G. Morgan, Evan Griffith, and the Fox Estate. The 
beds in this vicinity show a thickness of about 10 feet or less, and 
there are no evidences of any extensive quarrying. 

Farther north, in Venango and Allegheny townships, a number of 
outerops appear, but probably nowhere does the bed exceed 10 feet 
in thickness except at a point one mile north of Anderson Stone 
House where a thickness of 15 feet was measured. There is no evi- 
dence of extensive quarrying in this locality. 


QUARRIES IN OPERATION 
The Pittsburgh Limestone Company operates a large limestone mine 


at Annandale with a capacity of about 3,700 tons per day. The sec- 
tion is as follows: 


Section of Vanport limestone, Annandale, Butler County 
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Parting, rock taken to this point at times 
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As shown above, the limestone is 19 feet thick at this point although 
it has some variation. Of this, 12 feet 8 inches is usually removed 
although occasionally the overlying 2-foot bed is also mined. 

In mining the stone the entries are driven 30 feet wide and with 
30-foot pillars. The rooms are 40 feet wide with 20-foot ribs. The 
broken stone is loaded by air and electric shovels and hauled outside 
to the crushing plant by gasoline locomotives. Very little secondary 
shooting is required. A little timber is needed near the outcrop but 
none farther back in the hill. Foreed ventilation is required and 
brattices are put up to close passages and worked-out rooms. Eventu- 
ally the mine will extend a few miles from the portal. The stone goes 
to a gyratory crusher where it is broken to 8 inches and then sized 
by sereening. Everything less than 34-inch size is sent to the Uni- 
versal Atlas Cement Company near Pittsburgh for the manufacture 
of Portland cement or stored when not needed. The balance is shipped 
to the Pittsburgh furnaces for flux. Crushed stone for ballast is 
also made at times and broken to meet specifications. The company 
has large holdings, comfortable office, residences for employees, play- 
grounds, and other equipment. 


The Grove City Limestone Company operates a mine at Osbornes, 
a station on the Hilliards Branch of B. & L. E. Railroad about half 
a mile east of Nelsons Bridge. At one time the company worked an 
open quarry but with the increase of required stripping the ledge 
was followed into the hill by underground mining. The Vanport at 
this point is generally about 16 feet thick but in places is as much 
as 18 feet. It is a rather uniform gray stone except in the lower 
part where it is more bluish. In mining 12 feet of stone is removed, 
leaving 4 feet at the top for a roof. The entries are 30 feet wide 
with the rooms 35 feet and occasionally 45 feet. There are several 
rolls in the stone with dips of several degrees. In one of the sags 
considerable water came through the roof, necessitating pumping. 
Some filling has had to be done in these troughs after removing the 
stone in order to maintain the grade. 

The upper layers of stone left for the roof, where exposed in the 
old open quarry, are seen to contain numerous fossils, particularly 
very large crinoid stems as well as cup corals and echinoid spines. 
The ‘‘buhrstone’’ iron ore layer so commonly noted immediately over- 
lying the Vanport in western Pennsylvania is well developed. It is 
a foot thick. 

At one time the stone at this place was burned for lime but the 

kilns have been sold. It was also once sold for flux and Portland 


BUTLER COUNTY 261 


cement but more recently it has been marketed mainly as crushed 
stone and to a lesser extent as pulverized agricultural limestone. The 
stone is washed although at present this is scarcely necessary. The 
washing was started when open-cut quarrying was carried on and 
considerable clay became mixed with the stone. It was also necessary 
when the stone mined was near the outerop with thin cover and many 
cracks containing clay. These are no longer encountered as the cover 
has increased with the extension of the workings into the hillside. 
The agricultural stone is dried in a rotary drier and then pulverized 
to pass through a 20-mesh screen. It is only produced during the 
season when it is used by the farmers. The capacity of the plant 
is 800 tons of crushed stone per day. An analysis of the stone is 
given on a later page. 


The Mercer Lime and Stone Company, Branchton, formerly the 
Branchton Limestone and Ballast Company, has a quarry and mine 
about half a mile northeast of Branchton. The stone was removed 
by open cut quarrying over an extensive area estimated to be about 
25 acres. When the workings had been extended to a point where 
the shale overburden amounted to 30 to 40 feet, the company largely 
changed to underground mining. The drifts have not been driven 
very far back into the hill and when visited in 1929, no stone was 
being removed underground and only a limited amount by open cut 
quarrying. The stone was all being burned in 4 upright kilns for 
agricultural lime. The Vanport at this point is similar to that of 
Osbornes and Annandale. It is about 18 feet thick. 


The Pittsburgh Limestone Company, Harrisville, was operating a 
large quarry and also a mine, in 1919, about one mile east of Harris- 
ville Station. The Vanport there is 15 feet thick. The quarry face 
was 1674 feet long: The quarry was then producing 250 tons of stone 
per day and the mine 400 to 500 tons. The stone was used for flux 
and Portland cement. 


The Wick Lime Company, Wick, formerly the Climax Limestone 
Company, has a large quarry along McDonald Run at Wick. In 1919, 
the quarry face was 1176 feet long. In recent years the quarry has 
been worked on a small scale and some underground mining has been 
done. The Vanport here varies from 13 to 17 feet in thickness. 


Western Pennsylvania Syndicate Company once opened a quarry 
in the Vanport at Stonehouse, about 3 miles north of Bruin, but ap- 
parently did not take out much stone. In that vicinity many farmers 
have dug stone in small quantities and burned it to lime by heap 
roasting, 20 to 25 tons of stone at a time. 

Fettke and Hill reported in 1919 a small quarry operation about 
144 miles south of Jacksville in Worth Township. The Vanport 
there is 17 feet thick and a large amount of stone could be obtained. 


The West Penn Cement Company, West Winfield. One of the larg- 
est limestone operations in Butler County is that of the West Penn 
Cement Company at West Winfield, where the Vanport limestone is 
being extensively mined. This is the first place where limestone was 
mined in Pennsylvania and the second oldest limestone mining opera- 
tion in the country. The earliest record of limestone mining in the 
United States is at Lowmoor, Virginia, in 1883. The West Winfield 
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mine was started in 1894 and has been in operation ever since. It 
has been worked to supply limestone for flux, for lime, and more 
recently for Portland cement manufacture. Not only has limestone 
been worked at this point, but also coal, shale, and sandstone. The 
limestone, shale, and coal are used by the cement company and the 
sandstone was used by the glass companies as an abrasive. <A short 
distance away the fire clay beneath the Clarion coal is thicker than 
at this point and is mined and used in the manufacture of tile. 

The section exposed in the hili between Rough Run and Long Run 
is approximately as given below. The thicknesses vary considerably 
in different parts of the hill, and in addition, the upper six members 
have been in part or entirely removed by erosion in places. 


Average geological section at West Winfield 


Thickness 
Ft. in. 

Mixed shale; and sandstone. 5). a. .-le-' sess ais ss 50 
Mower -Hreeport: Goal... clesis/-1o1 stele sfeiels ates 2 
Wires clay: ois Cisco stecectteteyeus oes o's -Teietata, aleraie ale es 4 
Mixed shale and sandstone ...........2.--26- 53 
Upper: Kattanin ge coaltesas xtats ores'sie brpatod> oieis o ays 6 
MDG WCLAY fae ots ayers co stche ete ost | cre aloe me stete: Sele 2 6 
Shalesand sandstone ys icc steve wine alata esaiats alates 50 
Middle: Kittanning Coal > gomitceetterershatotsls! of ahahs 1 6 
INE VELA heehee tevbie srenere wre aFovane anehel nce sara eue arenes 2 6 
Shale and sandstone. 47. ..c<visis clei cate Steeacsiallc we 50 
Lower Kittanning (coal sss <siaciomtmacs os ste ee *3 
UTE MCLAY va oeicje eo oiaic ets tlels Boe, puclelats cree) n ret ohetata)oiayans ob 
Shales and *SangstOmer car tecslerec + eiedanclo ats oyeueienate ls 40 
VON VOLES acts cist sta aye ae heactal? cjovsbereersieas ete eee 1 6 
Vanport limestone, mined .............-...-- 25 

Gray limestone, left as roof of mine 3’ 

Shale parting 

Thin-bedded limestone, (“shell rock’’), 

drilled and shot down after removal of 

underlying massive limestone ..... 2’ 

Gray limestone, uniform in character 13’-15’ 

Shale parting 

Bluish to black limestone ........ 4’. 5’ 
Shales forcement; amined) yawn acide se cree ence a ae 16 
Clarion? coal, “mined atetimesy.).m ce sce «e a.tics 3 6 
Fire clay and shale ...... aiarachsteysts bene, crave tte ass’ 16 
Clarion sandstone, mined occu aires sce 50 
Shale dich sisivcscatuls tanoteveltaeeeiers to eee Manette aman eee me 15 


So-called “70 ft.” sandstone 


The beds are nearly horizontal except in a belt that crosses the 
property in a general east-west direction and is approximately 2000 
feet in width. Within this band there is a perfect jumble of blocks 
of coal, shale, sandstone, and limestone folded and faulted in every 
conceivable manner. In one place a thickness of 5 feet of Vanport 
limestone was seen standing on edge with practically a vertical dip. 
The cement company has driven a drift through this disturbed area 
and is mining stone on both sides. This complicated structure appears 
to be due to the removal in large part of the limestone bed by under- 
ground solution and the subsequent coilapse of the roof. Locally this 
band has been called an ‘‘erosion.’ 

The following paragraphs (16) describe some of the methods and 
equipment in 1929. 
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‘‘The mine consists of tunnels, 25 ft, wide, from which rooms open 
alternately on both sides, on 60-ft. centers. The rooms are 35 ft. 
wide, an average of 20 ft. high, and the pillars, 25 ft. wide. Drilling 
is done by hammer drills, on tripods, by the breast-stoping method. 
The drilling equipment consists of 8 Gardner-Denver drifters; 3 Gil- 
man drifters; 1 Chicago Pneumatic drifter; 2 Gardner-Denver and 1 
Ingersoll-Rand stopers and 3 Ingersoll-Rand, 1 Chicago Pneumatic 
and 1 Gardner-Denver block-hole drills. Drill sharpening equipment 
includes a Model 8 Gardner-Denver drill sharpener on which is 
mounted a Model 10 hole-puncher. All the drills are fitted with LO-3A 
Gardner-Denver line oilers. Round 114-in. hollow drill steel is used 
and a set of six lengths will drill an average of three 12-ft. holes. 
The average drilling speed is 5 in. per minute. 

Loading and haulage equipment consists of a Marion Type 7, all 
electric, 1-yd. shovel, on crawler treads; a Marion Type 450, all electric 
shovel, with crawler treads and 114-yd. bucket; a 5g-yd. Thew shovel 
on crawler treads and 3 Butler air shovels with 4-yd. buckets, oper- 
ating on rails. The latter are used for auxiliary loading, cleaning 
up, ete. 

“The ears, of which there are 75, are of a special design, built to 
West Penn’s own specifications. They are of 185 cu. ft. capacity, are 
of steel and wood construction, and are equipped with Hyatt roller 
bearings and Alemite lubrication system. They are fitted with swivel 
couplings and 4-wheel, band-type brakes with take-ups. Fifty of the 
cars were built and furnished by the Hockensmith Wheel and Mine 
Car Co.; the remainder by the American Car and Foundry Co. Three 
7-ton Ironton, double-motored trolley locomotives take care of the 
haulage between the mine and crushing plant. 

“‘Power, purchased from the West Penn Power Co., is received at 
the mine at 2300 volts. A General Electric 150-kw. motor generator 
set converts the power to direct current at 220 volts for serving the 
locomotives, shovels, fans and lighting system. Air for the small 
shovels and drilling is supplied by a 1350 cu. ft. capacity Bury com- 
pressor, direct-driven by a 225-hp. General-Electric synchronous motor. 
Due to recent additional air requirements a second compressor of the 
same size and make has been ordered and will be installed at an early 
date. 

‘“Considerable storage-space is provided for loaded mine cars above 
the plant. The locomotives bring out trains of six or seven cars each 
and ‘‘spot’’ them on either of two storage tracks. From there cars 
are pulled down to the crusher, a train at a time, by a home-made 
car-puller, consisting of a Mead-Morrison hoist and a series of sheaves 
arranged between the tracks. <A car at a time is spotted on a Roberts 
and Schaeffer rotary car dumper; and as a train is dumped it is 
‘“‘dropped’’ to the ‘‘empty’’ track below the crusher where a loco- 
motive picks it up and returns to the mine through an entrance other 
than that from which it came out with loaded cars. This dumping 
and haulage system provides for cars and locomotives always moving 
in one direction. 

‘<The initial erusher is a 30-in. Traylor ‘‘Bulldog’’ belt-driven. by 
a 150-hp. Allis-Chalmers motor. It is set to discharge at 4 in. and 
its product flows by gravity to a Stephens-Adamson live-roll grizzly 
with 234-in. openings. The oversize is elevated in a 24-in. Jeffrey 
chain-bucket elevator, driven by a 10-hp, motor through a James 
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speed reducer. The elevator empties into a 10-in. ‘‘Bulldog’’ crusher, 
set to discharge at 2 in. The product of this crusher and that of the 
grizzly are moved by belt conveyor to the screening plant. The con- 
veyor is of 325 ft. centers, 24 in. wide, is mounted on Robins, Hyatt, 
roller-bearing equipped idlers, with Alemite lubrication, and is driven 
by a 20-hp. motor. 

‘‘The revolving screen is 72 in. in diameter, 26 ft. long and has two 
jackets. There are four sections to the main shell; the first three 
sections have 234-in. openings and the last one has 314-in. openings. 
The first jacket is 17 ft. long, 15 ft. of which has 2-in. openings; the 
other 2 ft., 114-in.. The outer jacket is 15 ft. long and has %-in. square 
holes its full length. The product of the outer jacket (minus % in.) 
is chuted to a 12-in. screw conveyor, 20 ft. long, which discharges 
through hand-operated gates to three 3- x 8-ft. Universal vibrating 
screens, each driven by a 3-hp. motor. These screens are fitted with 
3¢-in. mesh cloth. The oversize from them is sold, for-the most part, 
for road dressing, and the undersize, known as ‘‘buck-wheat’’ is sold 
for the manufacture of concrete products. 

‘‘The material passing through the 2-in. screen is chuted to a 
fourth Universal vibrating screen where any number of special sizes 
are made. 

‘“‘There are two rows of concrete bins, six in each row, directly 
under the screens, the combined capacity of which is 1800 tons. The 
arrangement provides for loading a car on each side of two tracks 
simultaneously, while motor trucks can be loaded from side chutes. 

‘‘The cement plant uses the minus 234-in. stone, which is loaded 
into the company’s bottom-dump cars and hauled, about 1/5 mile, 
to the cement plant. The conveyor belt from the crushing plant to 
the screening plant is so arranged that it can discharge directly into 
the bins for shipment to the cement plant, without screening. Recently 
two additional vibrating screen washers have becn installed to wash 
all sizes of stone before shipping. These washers are for removing 
stone dust only, as the stone is already cleaned of clay or soil.”’ 

The capacity of the cement plant is 5000 barrels per day. The 
amount of bailast stone made depends upon the demand. 

The Pittsburgh Limestone Company formerly operated two lime- 
stone mines on leased property, one on either side of Rough Run. 
These farms are now owned by the West Penn Cement Company. The 
limestone in these properties is closely similar to that described above. 

The shale associated with the limestone has been used in the manu- 
facture of Portland cement. Three shale analyses are given. 


Analyses of shales at West Winfield 


1 2 3 

BiOe eases 57.36 41.00 49.36 
ALO ee 22.28 19.22 21.67 
Hi6,0, ooe0 See 9.48 19.62 5.85 
Ci erates 2.19 2.03 1.23 
Lone eres 8.78 11.96 13.20 
Mmotale ane ea 100.09 93.83 91.31 


1. Shale from cross cut through so-called “erosion” belt. 
2. Shale overlying limestone 
8. Shale underlying limestone (between stone and coal) 
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QUARRIES NOT IN OPERATION 


Additional notes by C. R. Fettke and E. G. Hill (taken in 1919). 


Muddy Creek Township. 1. Quarry of the Lehigh Portland Cement 
Co. About one mile south of Paynes on a tributary of Muddy Creek 
there is an extensive quarry formerly operated for flux and for Port- 
land Cement. It is connected with the Lake Erie & Bessemer Railroad 
by aspur. In the quarry which was worked on both sides of a narrow 
ravine, the Vanport shows a thickness of 15 to 18 feet. The face was 
advanced under an increasing depth of overburden. The stone is 
rather badly weathered and breaks into gnarly masses. Numerous 
loose fossils freed by the solution of the matrix were observed. The 
iron ore layer overlying the limestone is shown in several places with 
a maximum thickness of 8 inches. Analyses of the stone are given 
on a later page. 


2. Quarry of Pittsburgh Limestone Company. At Porterville Sta- 
tion. Average thickness of face 14.7 feet. Present length of face 
400 feet but can be greatly extended; cover about 24 feet; available 
quantity 1,800,000 tons. Transportation facilities, siding on western 
Allegheny branch of the B. & L. E. Railroad at Portersville Station. 


Worth Township. 3. Quarry of Clyde Rennick on west bank of 
Slippery Rock Creek, half a mile north of Kelly’s Bridge. Thickness 
of face 15 feet or more; cover 10 to 19 feet; quantity undetermined. 
Transportation facilities, road haul three-fourths of a mile to county 
road and two miles to State highway. 


4. Quarry on farms of J. B. Studebaker and G. F. Gardner, east 
of Eight Square School. Thickness of face, 15 feet; cover very light; 
available quantity 1,320,000 tons. Transportation facilities. one mile 
haul to State highway at Elliott’s Mill over a good dirt road. 


Brady Township. 5. On south side of Hogue Run one-third of a 
mile west of West Liberty, on the property of S. S. Hogue. Thickness 
of face 16 feet; cover 11 to 30 feet over an area 1000 by 100 feet; 
available quantity 135,000 tons; transportation facilities, available only 
for local improvements. 


6. Quarry of C. E. Smith, three-fifths of a mile north of Halliday 
School. Thickness of face 14.7 feet; cover 7 to 20 feet over an area 
2000 feet by 100 feet. Available quantity 250,000 tons. Transporta- 
tion facilities, one mile haul to Butler-Slippery Rock State highway 
near Stone House. 

7. Quarry of Jacob Snyder and Sullivan Estate, on the opposite 
of Big Run from the C. E. Smith quarry. Thickness of face 11 feet; 
cover light, in some places not exceeding five feet. Available quantity 
1,500,000 tons. Transportation facilities, one mile easy haul to Butler- 
Slippery Rock State highway. 

Slippery Rock Township. 8. Quarry of Ringard Graham on west 
side of Wolfs Creek, 134 miles west of Slippery Rock village. Thick- 
ness of face 16 feet; cover not exceeding 30 feet; available quantity 
1,750,000 tons; transportation facilities poor, two mile haul to Slippery 
Rock. 

9. Quarry of G. W. Heinz on east side of Wolf Creek, 114 miles west 
of Slippery Rock village. Thickness of face 16 feet; cover not ex- 
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cessive. Available quantity 500,000 tons. Transportation facilities 
1% mile haul to Slippery Rock. 


10. Quarry of David Dickey on north side of Slippery Rock Creek 
in southwest corner of township. Thickness of face 16 feet; cover 
from 0 to 30 feet; available quantity 100,000 tons. Transportation 
facilities, 114 mile haul to Slippery Rock-New Castle State highway. 


11. Quarry of Samuel Walker half a mile southwest of Doughertys 
Mills. Thickness of face 12 feet; cover on an area 700 feet by 100 
feet extending into land of J. B. Demil, from zero to 12 feet. Avail- 
able quantity 70,000 tons. Transportation facilities, two mile haul to 
State highway. 


12. Quarry of John Sanderson half a mile southeast of Doughertys 
Mills. Thickness of face 11 feet; available quantity 250,000 tons. 
Transportation facilities, this quarry is on the Butler-Slippery Rock 
State highway. 


13. Quarry on properties of Sylvester Kelley and Shafer Keister, on 
opposite sides of Coaltown Road east of Keisters. Face 9 to 16 feet; 
cover zero to 30 feet. Available quantity 900,000 tons. Transporta- 
tion facilities, short haul to Keisters Station, on the B. & L. E. Rail- 
road. One mile of siding on the existing grade would reach the 
quarries. 


14. Quarry of Henry Wilson, on Branchton-Slippery Rock Road 
midway between the two places. Thickness of face 8 feet or more. 
Available quantity on area 1500 feet: by 100 feet, 100,000 tons. Trans- 
portation facilities, 144 mile haul to State highway. 


15. Quarry of W. W. Dougherty on the north side of Slippery Rock 
Creek near Maniteau. Thickness of face 18 feet; quarry face one 
mile long, can be developed and-carried back for 100 feet or more 
without excessive cover. Transportation facilities lacking at present. 


Parker Township 16. Quarry of Edwin Griffith, immediately west 
of Parkers Landing. Thickness of face 10.8 feet. Present face of 
70 feet can be extended in length. Entire cover from 8 to 24 feet. 
Available quantity 300,000 tons. Transportation facilities, short haul 
to Parkers Landing or about one mile across the river to the Penn- 
sylvania Railroad. 


17. Quarry of William Parker one mile north of Parkers Landing. 
Thickness of face 10 feet; present length of face 110 feet which can 
be extended over entire knoll without extensive stripping. Available 
quantity 600,000 tons. Transportation facilities, one mile haul to 
Parkers Landing or to the Pennsylvania Railroad. 


18. Quarry of R. B. Thomas 114 miles west of Parkers Landing on 
the road along the north branch of Bear Creek. Thickness of face 
12 feet and cover can be stripped for a few yards. Available quantity 
uncertain. Suitable only for local roads. 


Mercer Township. 19. Quarry of George Searing just south of Har- 
risville. Thickness of face 10 feet. Cover can be stripped on an area 
1000 by 500 feet. Available quantity 400,000 tons. Transportation 
facilities on the Pittsburgh-Franklin highway two mile haul to B. & 
L, E. Railroad. 


ie a 


at 
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Marion Township. 20. Quarry of Joseph Duffy northwest of At- 
well’s Crossing. Thickness of face 16 feet; present quarry face can 
be extended 3000 feet around brow of hill; entire cover from. 8 to 
16 feet. Available quantity 600,000 tons. Transportation facilities, 
none at present. A siding from Hilliard’s Branch on the B. & L. E. 
Railroad, 14 mile long involving a span across Slippery Rock Creek, 
and a gravity plane 750 feet long would be necessary. 


AVAILABLE SITES FOR NEW QUARRIES 


Muddy Creek Township. 1. South side of Muddy Creek at Porters- 
ville Station. Face 12 feet or more in thickness. Transportation facil- 
ities, Western Allegheny Branch of the B. & L. E. Railroad. 


Worth Township. 2. Three-fourths of a mile north of Portersville 
Station between the road running north and the creek on the east. 
Bed for a distance of one mile may be uncovered, under cover of 30 
feet or less. Available quantity 6,500,000 tons. Transportation facil- 
ities, siding may readily be constructed to Portersville Station, West- 
ern Allegheny Branch of the B. & L. HB. Railroad. 


3. On south side of Slippery Rock Creek near first bridge above 
confluence with Wolf Creek. Face 9.5 feet and over; cover 5 to 10 feet. 
Available quantity 34,700 tons or more. Transportation facilities, 
4 mile haul to Slippery Rock-New Castle State highway. 


4. One-fourth of a mile east of Jacksonville-Moores Corner road 
on farm of George Weimer. Face 15 feet; cover 0 to 13 feet. Avail- 
able quantity 380,000 tons. Transportation facilities 34 mile haul to 
Slippery Rock-New Castle State highway. 


5. Near the Weimer farm on property of H. Shields. Face possibly 
18 feet; cover slight. Availabie quantity 500,000 tons. Transporta- 
tion facilities 34 mile haul to Slippery Rock-New Castle State highway. 


6. On Slippery Rock-New, Castle State highway just west of Moore’s 
Corners. Face 10 feet or more; cover 0 to 20 feet. 


Clay Township. 7. Half a mile north of Hallston on property of 
W. Thomas. Face, not measured; cover thin over a large area. A 
few rods from main line of B. & L. E. Railroad. Area shouid be pros- 
pected for definite figures. 


Slippery Rock Township. 8. One and one-half miles east of the ‘con- 
fluence of Wolf and Slippery Rock Creeks, on north side of Slippery 
Rock Creek on property of W. E. Robinson. Thickness of face 16 
feet; cover not exceeding 12 feet. Available quantity 134,000 tons. 
Transportation facilities, 114 mile haul to Slippery Rock-New Castle 
State highway. 


Note: Good quarry sites might be found at a number of places 
eastward and north of Slippery Rock Creek for a distance of three 
miles or more to quarry of Samuel Walker. Transportation facilities, 
however, are poor unless operations would be sufficiently extensive to 
justify the construction of a siding 1%4 miles long with a bridge 
over the creek. A vast tonnage would be available in this district on 
faces probably averaging 18 feet. 


9. One-third of a mile northwest of Dougherty’s Mills on either side 
of road. Thickness of face 20 feet; cover 0 to 11 feet on one side 
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and 0 to 1614 feet on the other. Available quantity 300,000 tons. 
Transportation facilities, on the Butler-Slippery Rock State highway. 


10. Near Adams Corners south of quarry of Climax Lime and Stone 
Company, along north side of run. Thickness of face 14 feet; cover 
not excessive on area 2000 feet by 250 feet. Available quantity 600,000 
tons. Transportation facilities, siding one-fourth mile long should be 
built to the B. & L. E. Railroad, at Wick. 


Cherry Township. 11. On west side of MeMurrays Run between 
quarry of Branchton Limestone and Ballast Company on the south and 
quarry of the Pittsburgh Limestone Company on the north. Face 15 
feet with cover 0 to 30 feet on an area 4000 feet by 200 feet. Avail- 
able quantity 1,000,000 tons. Transportation facilities, quarry might 
be worked in connection with adjoining quarries which have crushing 
plants and shipping facilities. 


12. A short distance south of Atwells Crossing on farm of M. A. 
Thompson, at an elevation of 110 feet above railroad grade. Face 
15 feet with cover not excessive on an area 9000 feet by 200 feet. 
Available quantity 2,250,000 tons. Transportation facilities, a self- 
acting incline plane 600 feet long should be constructed to short siding 
on the B. & L. E. Railroad. 


13.-One mile southeast of Bovard on properties of Joseph Hamilton, 
C. J. Simpson and the Grossman Heirs et al. Face 15 to 18 feet; 
cover thin at outcrop but increases rapidly up the slopes. Face may 
be extended for about one mile. Transportation facilities, an aban- 
doned branch line of the railroad passes the site, which, if relaid, 
would make this quarry accessible. 


14. East of Rye Bread School. Thickness of face 18 feet. A face 
of nearly two miles can be opened around a knoll which ean be com- 
pletely stripped. Available quantity very large. Transportation facil- 
ities none, unless siding be constructed on an old grade from Branch- 
ton on the B. & L. E. Railroad, or product carried through gap to site 
near Atwells Crossing referred to as No. 12. 


15. One mile north of Moniteau on west side of road from Moniteau 
to Atwell’s Crossing. Face 18 feet; cover 0 to 30 feet. Available 
quantity 2,000,000 tons. Transportation facilities poor at present; 
not near any railroad or State highway. 


Parker Township. 16. Two miles southwest of Parkers Landing on 
road to Bruin. Face 6 feet, cover light. Available quantity 25,000 
tons. Transportation facilities poor; available only for local improve- 
ments. 


Mercer Township. 17. East of Harrisville, between the east and 
west forks of McMurray Run, extending into Marion Township. Thick- 
ness of face 15 to 20 feet. Cover thin over a large area. This site 
seems favorable for large quarrying operations, with 10,000,000 tons 
available. In order to afford adequate transportation facilities, a spur 
from the B. & L. EH. Railroad 214 miles iong would be necessary. No 
excessive grading would be required. 


Marion Township. 18. North of Atwells Crossing on property of S. J. 
Black. Thickness of face 10.8 feet. A face 750 feet long can be 
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worked back from outcrop 200 feet without excessive cover. Available 

quantity 200,000 tons. Transportation facilities, road haul about one 

pes era Crossing, on Hilliards Branch of the B. & L. BE. 
ailroad. 


19. Two and one-half miles west of Murrinsville on road to Harris- 
ville on the farm of R. Gillquist. Thickness of face 16 feet; cover 
light. Available quantity 200,000 tons. Transportation facilities good 
for local roads only. 


Venango Township. 20. Small quarry sites can be developed in, this 
township for local highways. The formation is thin in most places, 
seldom exceeding 10 feet. It is thickest in the northeastern part of 
the township along the headwaters of Little Serubgrass Creek. 


Analyses of Vanport limestone from Butler County 


1 2 
Ss eS oe a eee 93.61 94.89 
TEE GR RINT Nh ORR ES See 2.33 1.50 
SOM ee eee 2.20 1.48 
NES. SAE ISS saeco 1.44 1.00 
eer Mas rates Toe ess 54 72 
CRE OE NE Se yee hy tae 029 
3 4 5 6 7 
SOU! By PATS, ee Se 1.64 4.40 7.40 12.94 1.38 
WTO Wee eves. ed 2.20 4.38 5.58 11.00 1.90 
Te pe Seine 53.62 50.26 47.93 39.91 53.52 
TS 0 pata een eae 86 86 84 1.20 64 
oN pap hog ar ee pe 42.30 40.24 38.50 32.10 42.38 
6 he eat Regen 95.76 89.64 85.58 71.26 95.57 
ee Oe Rae 1.82 1.82 1:77 2.51 1.34 


1. Grove City Limestone Company’s quarry at Osbornes. Analysis by Pitts- 
burgh Testing Laboratory. 

2. Average of 270,000 tons of stone from the Annandale mine of the Pittsburgh 
Limestone Company in 1920. Furnished by the company, 

83-7. Different grades of stone from Payne quarry of Lehigh Portland Cement 
Company, 1 mile south of Paynes Station. Analyses furnished by company. 


FREEPORT LIMESTONES 


Lower Freeport limestone. The Lower Freeport limestone, formerly 
called the Butler, lies a short distance below the Lower Freeport coal 
and has been recognized in many places in the southern half of the 
county. It ranges from 2 to 5 feet in thickness, is everywhere impure, 
with high iron and argillaceous matter, and is practically useless. 
Many years ago it was dug in small amounts and burned for agricul- 
tural lime in a few places. 

The Lower Freeport is perhaps thickest in Winfield Township where 
White described it (2, p. 94) as ‘‘quite ferruginous, has a buff cast, 
is much brecciated, and nodules of iron ore are disseminated through 
it. It is called the ‘bastard limestone’ by the inhabitants as from 
impurities of iron and earthy, matters it will not slack on burning.’’ 

Along Connoquenessing Creek in, Forward Township it is 3 feet 
thick and is said to have produced a fair grade of agricultural lime. 
It is described as a ‘‘ferruginous limestone, compact, of a dark gray 
on fresh fracture, and somewhat brecciated’’ (2, p. 111). It has been 
recognized along the same stream below Zelienople. In the vicinity 
of Butler and along Coal Run southeast of Butler it is 3 to 4 feet 
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thick. It is present also in the northeast corner of Clearfield Town- 
ship where it is markedly argillaceous in character. - 


Upper Freeport limestone. Next to the Vanport the Upper Free- 
port is the most important limestone in Butler County. It is, how- 
ever, so decidedly inferior.in comparison with the Vanport that it has 
never received much attention. No one would consider opening a 
quarry in this.ledge if the Vanport could be obtained near by and 
no large quarries have been developed in it in Butler County. How- 
ever, in the southern part of the county where the Vanport is almost 
everywhere concealed from view by overlying strata, the Upper Free- 
port was many years ago quarried and burned for agricultural lime 
on a small scale in a number of places. It averages about 3 feet in 
thickness and in most places contains appreciable amounts of iron and 
earthy matter. 

The Upper Freeport is present in Adams Township where it was 

once quarried and burned but yielded poor lime because of its highly 
ferruginous character. Along Lardins Branch of Bull Creek in Clin- 
ton Township, about one mile above the Allegheny County line it is 
composed of two layers, each 2 feet thick separated by a 4-foot bed 
of sandy and argillaceous shale. ‘‘The upper one is quite compact 
and breaks with a clean, sharp fracture, while the lower one is very 
ferruginous and almost an iron ore’’ (2, p. 83). In various other 
places in Clinton Township it has been recognized. It is generally 
2 ta 3 feet thick. 
_ In the vicinity of Monroe, Buffalo Township, it is 31% to 5 feet thick. 
It is described as ‘‘very hard and compact and has a yellowish-brown 
color on its weathered surface.’’ (2; p. 90). Near the mouth of 
Thorn Creek and also along the samestream in the eastern part of 
Penn Township the Upper Freeport is developed. It is about 3 fcet 
thick, ferruginous and brecciated. It was once quarried and burned 
for lime about a mile above the mouth of Glade Creek where it is 3 
feet thick. The lime was of poor grade. At Evansburg, it is 4 feet 
thick...In the vicinity of Harmony and along Breakneck Creek in 
Jackson Township the Upper Freeport is 2 feet thick and was at one 
time quarried for, agricultural lime. 

Along Little Connoquenessing Creek in the southwest corner of 
Connoquenessing Township it is 3 to 4 feet thick and was once quar- 
ried and burned. ‘‘It is very compact, of a light dove color on fresh 
fracture but contains much iron in the shape of nodules imbedded in 
it, which, not weathering away as rapidly as the limestone, give a very 
rough appearance. The lime from it is of a reddish white cast, and 
requires careful burning to get it to slack well’’ (2, p. 125). 

In the vicinity of Butler the Upper Freeport is in places a solid 
ledge of limestone 3 feet thick and elsewhere a series of thin limestone 
beds through a band of shales and fire clay 10 to 12 feet thick. It was 
once burned ‘for lime along Coal Run about 214 miles southeast of 
Butler. It made poor lime because of its ferruginous and earthy con- 
stituents. ' 

The Upper Freeport limestone is exposed in several places near 
Portersville where it is 2 to 3 feet thick. It outcrops at several points 
near Sunbury where it is 244-to 3 feet thick and is associated with 
some nodular iron ore. It has been burned to a small extent but the 
resulting lime is of. poor grade. bags 
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-- North of Middletown in Concord Township it is 2 to 4 feet thick. 
It appears in places in the highlands of Parker and Washington town- 
ships. 

LIMESTONES OF THE CONEMAUGH GROUP 


The Brush Creek, Pine Creek, and Ames limestones of the Cone- 
maugh group have been recognized in Butler County but have little, 
if any, value. The Brush Creek limestone receives its name from its 
occurrence along Brush Creek, Cranberry Township, where it is a 
dark sandy limestone from 1 to 11% feet in thickness. 


The Ames, formerly called the Crinoidal limestone because of the 
abundance of crinoid fragments, is present near the tops of some of 
the highest knobs in the southern part of the county. It has been 
recognized in several places in the southern part of Adams Township 
where it has its typical characteristics wherever known in western 
Pennsylvania. It is greenish-black in color, weil filled with fragments 
of crinoid stems and so impure as to be practically valueless. It was 
at one time quarried on a small scale and burned at a point between 
the headwaters of Glade and Breakneck creeks. It has been noted in 
Middlesex Township where it is 14% feet thick, in a high knob south 
of Thorn Creek in Penn Township and in some high points above the 
headwaters of Little Bull Creek in Buffalo Township. 
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CAMBRIA COUNTY 


The limestones of Cambria County oceur at different horizons in 
the Carboniferous formations. With the exception of the Loyalhanna, 
which strictly scarcely deserves the name of a limestone on account 
of its high siliceous content, the county does not contain any lime- 
stones of real economic significance. When it was the common custom 
for farmers to quarry small quantities of stone from hillside outcrops 
and burn lime for their own agricultural use and occasionally to sup- 
ply their neighbor’s needs in addition, these limestones were worked 
on a small scale in many localities but in recent years this practice 
has changed and very little use is now being made of any of these 
minor limestone beds. 

The Loyalhanna furnishes excellent material for paving blocks, 
railroad ballast, and concrete aggregate so that it is valuable wherever 
it outcrops in the vicinity of favorable shipping points. 

Prior to 1877 one of the argillaceous limestones near Johnstown 
was quarried and used in the manufacture of a natural cement but 
this operation has long since been discontinued. The stone used is 
unsuited for Portland cement because of its high content of magnesium 
and iron. 

Generalized section 


Pennsylvanian System Lower Freeport limestone 

Monongahela group Feet Upper Kittanning coal 

Pittsburgh coal Johnstown limestone (cement bed) 
Conemaugh group ............ 960 Middle Kittanning coal 

Wilmore sandstone Lower Kittanning coal and clay 

Summerhill sandstone Kittanning sandstone 

Morgantown (‘Ebensburg’’) sand- Clarion coal 

stone Brookville coal 

Ames limestone Pottsville series .............. 250 

Harlem (?) coal Homewood sandstone 

Pittsburgh red beds Mercer coal 

Saltsburg sandstone Mercer shale 

Bakerstown coal Connoquenessing sandstone 

Buffalo sandstone Mississippian System 

Gallitzin coal Mauch Chunk series .......... 200 

Mahoning sandstone Loyalhanna (Siliceous) lime- 
Allegheny group. wicisis'© sicrnesctee 290 stone group 

Upper Freeport coal POCONO SETICS® o./654 065s beeleic ee 1100 

Upper Freeport limestone Burgoon sandstone 

Bolivar clay Patton shale 

Butler sandstone Catskill group’ 7.....+-.+.. --- 400 


Lower Freeport coal 


LOYALHANNA LIMESTONE 


The Loyalhanna limestone is exposed in two places in the county, 
one in the valley of the Conemaugh and the other along the Little 
Conemaugh, both associated with structural uplifts. It appears in 
Conemaugh River in Westmoreland County a short distance west of 
the Cambria County line, rises above the river in the gorge, which 
is largely included within Cambria County, outcropping on both sides 
of the stream valley, and descends again to the river level about 214 
miles farther up the stream. The second outcrop is along the Little 
Conemaugh extending from Mineral Point up stream about 114 miles 
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to a point near the mouth of South Fork. The Laurel Ridge anticline 
is responsible for its development in the Conemaugh River gorge and 
the Ebensburg anticline for its exposure along the Little Conemaugh. 
The Loyalhanna limestone consists of layers in which silica pre- 
dominates, alternating with those in which calcareous material is in 
excess. It is not a true limestone but rather a sandy limestone or 
calcareous sandstone. The caleareous part weathers more rapidly and 
leaves the siliceous layers in relief. This unequal weathering in con- 
junction with the crossbedded character of the rock gives it a highly 
distinetive appearance. 
_ The Loyalhanna in these localities is about 45 feet thick. It is 
quarried and split into paving blocks and crushed for concrete and 
railroad ballast. It is well adapted for use in paving and as a ballast 
because the calcareous portion of the rock on solution and recrystal- 
lization tends to bind the fragments solidly together and yet leaves 
sufficient space between them to allow the free circulation of water. 


LIMESTONES OF THE ALLEGHENY GROUP 


Johnstown limestone. About Johnstown the Upper Kittanning coal 
is underlain by a limestone that has been used for the manufacture 
of natural cement. Because of its use in the manufacture of cement, 
this bed was long designated ‘‘Johnstown cement bed’’. It has also 
been called the ‘‘Ferriferous limestone’’ because of its high iron con- 
tent and also because it at one time was regarded as the equivalent 
of the Vanport limestone which had been given the same name on 
account of the layer of iron ore that commonly overlies it. 

This limestone is best developed along Stony Creek and may be 
. seen to advantage in, the cuts on the Baltimore & Ohio Railroad north 
of King station. Here it is 6 feet thick and is separated from the 
coal by 8 to 12 inches of shale. Along the spur track leading from 
the north end of the tunnel it is also conspicuous but slightly thinner. 
‘‘The bed is nearly 814 feet thick near Conemaugh station and nearly 
5 feet thick in the section along the Pennsylvania Railroad to the 
west near Johnstown station. To the east on Little Conemaugh River 
it is exposed just at the northwest apex of the first big meander. 
It must be thick in all the intermediate territory. Its outcrop along 
Stony Creek near the Rolling Mill mine of the Cambria Steel Cum- 
pany is also conspicuous. Northwest of Johnstown near the old 
Cambria furnace and at the east base of Laurel Hill it outcrops and 
shows just above the waters of Laurel Run. Here it is a bluish lime- 
stone with some streaks of calcite. It is present but not very thick - 
near South Fork, and is also reported near Scalp Level.’’ (Johnstown 
Folio, pp. 5 and 14.) 

At Johnstown A. J. Hawes, at one time, made a natural cement 
from this, limestone. The plant was known as Hawes ‘‘Cement 
Works’’. The limestone used was described as ‘‘hard and brittle, 
showing small crystals of iron pyrites. It contains considerable clay; 
color, bluish gray.’’ It emitted a strong argillaceous odor when 
breathed upon. An analysis by McCreath (8, p. 295) is as follows: 
CaCO, 34.301, MgCO, 21.650, FeCO, 8.700, Al,O, 3.800, FeS, 1.268, 
P .049, Insoluble residue 27.873. 

.A partial analysis of the Johnstown limestone at the old Cambria 
furnace, northwest of Johnstown and near the base of Laurel TIill, 
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where it was much purer and bluish in color with occasional streaks 
of calcite as determined by T. T. Morrell (2, p. 154) is as follows: 
CaCO, 86.93, Al,O, .62, Fe 1.46, SiO, 3.56, other substances not de- 
termined. 

Near the big bend of Black Lick Creek in Barr Township the Johns- 
town limestone, about 5 feet thick, occurs in two layers separated 
by 1 foot of fire-clay shale. On account of its high content of iron 
carbonate, it was called a low grade iron ore. Two analyses of samples 
made by McCreath (Report HH, p. 160) are as follows: CaCO, 34.580, 
MegCO, 12.008, FeCO, 29.414, Fe 14.200, Al,O, 2.412, S .285, P .084, 
Insoluble residue 21.305. 

A later analysis published by U. S. Geological Survey’, is as follows: 


Analysis of cement rock, Mineral Point 


LO Te eels i eters tetett arene Reis escheat che ade sheboy te 4.97 
ALON choses lorsisis cet esietelaysit) sfeiatsie ete sieisie iahecs™s 2.57 
RGEC) Seber eras ethics. rere shore. wsree le cate ets ee we 56 
INIT Oeeeh vn areteas =e evctereini et Waa oom, cake wis Sia eee 48 
CaO ec cecioaie Here ie ota e orca apare ieee ars 48.36 
1 ed 0 Vitae 8 a, Site ac te SEER Er OR are 121+ 
mhO be eg iG od 6.5 Sey DAG) cut clo tn rm ST eS ce 13 
WENO (ho dan Se. to be apenas acer .08 
CLO) Oe fey 9G an Ot SIRS GiGi OCR CR RE EER CARCI 33>) 
TALO Nap lO0? Coke xrets ole rscs taeuelie eta. sca si teeetsones 09 
Petron LOSS bla -tepars sikis 6 sect aiersyo oteee estes 41.17 


Sample collected by Lawrence Martin, near Mineral Point. Analyzed at Structural-materials 
laboratory, U. S. Geological Survey, St. Louis. A. J. Phillips, analyst. 


The analyses and descriptions given indicate clearly that in this 
section the Johnstown limestone has little value. It could not have 
made a high quality natural cement and certainly not a uniform 
product, and at best natural cement at present is scarcely used because 
of the superiority of Portland cement. For agricultural lime it is 
fairly satisfactory, but with the virtual disappearance of the small lime 
plants it has almost completely passed out of use. No recent quarry- 
ing of this bed is known to the writer. 


Lower Freeport limestone. ‘‘The Lower Freeport limestone mem- 
ber occurs either direct!y below or within a foot of the base of the 
Lower Freeport coal, the separating beds as a rule being black shale. 
Tt varies from 11% to near 4 feet in thickness, and the best exposures 
seen occur along Stony Creek and the Baltimore & Ohio Railroad 
hetween Moxhom and the mine of the Valley Coal and Stone Com- 
pany. The limestone has never been used in any way.’’ (8, p. 14.) 

This limestone appears to be sparingly developed near Gallitzin 
where it is said) to be about 10 feet thick and is decidely impure. 


Upper Freeport limestone, ‘‘The Upper Freeport limestone mem- 
ber appears near South Fork and Ehrenfeld. A short distance east 
of Ehrenfeld station it is exposed in some excavations along the main 
line of the Pennsylvania Railroad, where it ranges from 11% to 3 feet 
in thickness. It is a gray limestone, and at Ehrenfeld it is very 
irregularly bedded. It lies a short distance below the Upper Free- 
port coal, from which it is separated by about 2 feet of clay con- 
taining limestone nodules in its lower half. So far as known, this. 
particular limestone has never been used in this section.’’ (8, p. 14.) 
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On Bens Creek about 21% feet of limestone has been reported. It 
is probably the Upper Freeport. Another limestone, higher in the 
section, is 7 feet thick. 


LIMESTONES OF THE CONEMAUGH GROUP 


Here and there throughout the county thin beds of limestone have 
been encountered within the Conemaugh group. According to report 
they have at different times furnished some stone for agricultural use 
but they are certainly of little value. With the exception of the 
Ames, which is one of the most distinctive Carboniferous limestones 
of western Pennsylvania, these limestones are difficult of correlation 
with similar limestones in adjoining regions. The following brief 
descriptions give an idea of the general characteristics of the lime- 
stones. Undoubtedly there are many other similar occurrences within 
the county. 


‘About 2 miles east of Ashville (9, p. 12) a limestone bed sup- 
posed to be 130 feet above the Freeport coal has been opened to a 
thickness of 6 feet. The stone is hard, compact and appears to be 
of good quality. An entire thickness of 15 feet is reported, but the 
report is probably exaggerated. A short distance west of Chest Creek 
at Eckenrode Mill a gray flint-like limestone was once opened. About 
a mile northwest of Winterset a bed of hard gray limestone has in 
the past been burned for lime.’’ 


‘A somewhat typical section of a limestone in the Conemaugh for- 
mation, exposed on the Pennsylvania Railroad about a mile north- 
west of Loretto Road station is as follows: 


Section in railroad cut near Loretto Road 


Ft. 
COa Tea ctreatt acs cote aie’ ae eae retin isl s aierer 
Sandstone, calcareous ............-- 
Limestone, brownish, earthy ........ 
Shale, sandy with layers of calcareous 
San dsStOHE! T Herrin vis wie creueta exersicletetere:s 
Limestone, earthy 
SIDA eee eM erodes oral g, guctlor chatie ouehanatete ey chistes 
Limestone, drab 
Shale, soft, gray 
Limestone, earthy 


Nom 000 IO ws 


NH HH 


In addition to the outeropping limestones a number are known only 
from records of borings.’’ 


The Ames limestone from 4 to 6 inches thick has been identified 
about three-fourths mile north of Bradley Junction and about 114 
miles southwest of Eckenrode Mill. 


The limestones of the Conemaugh formation are of no importauce 
in the region about Johnstown. A limestone, considered to be the 
Ames, appears in a railroad cut near the old dam site on South Ferk. 
It is about 1 foot thick. 


‘‘Thin bands of yellow limestone occur between the Ebensburg 
(Morgantown) sandstones. These limestones may be seen in the cuts 
between Portage and the mouth of Laurel Run. They also crop cut 
in the ravines along North Branch of the Little Conemaugh. In but 
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few places do they reach a thickness of 5i feet or over. They might 
be utilized in a limited degree for lime to make fertilizer, in. case they 
were found cropping out in a favorable situation for quarrying. It 
is not likely, however, that they will ever be developed to any great 
extent.’’ (7, p. 9.) 

Just east of the railroad station at Wilmore, a limestone 8 feet in 
thickness has been reported but it is probably very impure. 
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CAMERON COUNTY 


Fragments of limestone resembling the Vanport are reported (1, 
pp. 51-52) to have been found on Sterling Run in Cameron County. 
With this exception, no limestones are known to occur in the county, 
although the horizons at which the Vanport and other limestones oc- 
cur in other regions are present. It is possible that some are present 
although it is doubtful whether any limestone of economic importance 
is developed within the county. 
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CARBON COUNTY 


The limestones of Carbon County are of little importance. Both 
the Helderberg and Onondaga limestones cross the county in narrow 
bands in the valleys of Aquashicola and Lizard creeks. Almost every- 
where, however, they fail to show because of the cover of glacial debris 
and hillside talus of Oriskany sandstone. Both were once quarried on 
the south slope of Stony Ridge just to the north of the west part of 
Palmerton. In the tunnels driven into Stony Ridge to obtain the 
metallic paint ore so long mined only in the general vicinity of Little 
Gap, Palmerton and westward from Bowmanstown and from exposures 
along the Lehigh River, the following section has been compiled by 
the geologists of the Second Geological Survey (2, p. 129, 3, pp. 1374 
1376). 


Generalized section in south part of Carbon County 


Marcellus: group) darkefriable shalese’..¢ cit octe-c« «20 score atsiee peel o ert 


Onondaga group 
Argillaceous limestone, commonly called “hydraulic cement rock” 1 to 50 


CHER Py” Busta clo ciate tear F leg 55 ahey esate ee alata esi acere © ip impale, Siwanl gate ates) epee b 
Metallic paint ore, fossiliferous blue carbonate of iron limestone .. 0-2 2/3 
O1i th aoa ae bound, Metin. prin bare aE el meer os Seae SNe Men eee ees BD 4-10 


Oriskany group. 


Coarse, massive reddish-gray quartz conglomerate, nearly destitute 

OL LOSSLIG T4:.Sieua vane, croiMe « twisroameieeeisera < Ale cae che ore xe ereustore le erale hears 200 
Cherty calcareous sandstone containing casts of fossils .......... 10 
Shales, containing some cherty layers together with a few thin beds 

of sandstone 
GOnce@Aaleds 2 iistee s g'e.c Suess mre telncie nares oaicistekeias partner a ere mene tetera te 20 


Shales with thin layers of reddish sandstone .................-.. 50 
Helderberg group. 
Greenish shales and caleareous sandstone (Decker’s Ferry) ...... 30 
Limestone, blackish, slaty fracture, filled with streaks of calcite 
(Bossamdville)ie cy. dais wis ciuot atageoies Bre as citgt tee rch eke daer oer neon 40 
Shales, buff, gray and greenish, calcareous, variegated with red 
meer the base)... .% «2 sales striae slacciew vagenl Ua crete toe events 225 


Clinton group. 
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Within recent years it seems that no use has been made of the lime- 
stones of Carbon County. The quarry in the Helderberg on the slope 
of Stony Ridge at Palmerton was worked for lime. It is described by 
H. M. Chance (2, p. 358) as follows: 

“‘Another portion of the formation (Helderberg) is seen at the 
quarry N. HE. from Hazardville. It here yields a very fair lime, but 
the workable bed is quite thin. Twenty feet of limestone are exposed 
in the quarry overlaid and underlaid by slaty limestone and lime shale. 
It is much lighter in color than at the quarries opened at the Delaware 
gap, and is also softer, yielding much more readily to erosion. Its 
lower layers are hydraulic. 

“It has been found in several water wells near the pike, at Millport. 

“*Tts lower beds as seen along the L. and S. R. RB. consist of 


Fossiliferous lime shale of a purplish color, which may belong to 


thecwater-lime srou pie tiesto cloetoten wes elorerotinese wveiets Lethiaoontuuewen? Bie 
pualyslimestone wath nodular chert: cc cin ens cccce skeyt crs «i sisoeieis ees 4’ 
Sandy lime shale containing some beds of workable limestone .... 52’ 
LOtal’ «yee eeleatie es crete & Tin bos Oks COATS STOR RITE 59’ 


‘Over this mass occurs a series of lime shale and limestone beds 
classed as Lower Helderberg lime shale, which graduate upward into 
the Oriskany shales; but as the exposures are very poor, I have been 
unable to determine any line of demarkation between these two shale 
groups. The section stands: 


Grinkanys Sales mas P OC ras: shake eiaraiees aeshe sens eet ouecenaweel loo ilo ac ee tuiete 14’ 
Oriskany and Lower Helderberg shales, unexposed .............. 170’ 
Lower Helderberg limestone, measured .........+..c2cccecseees 69’ 


The so-called ‘‘hydraulic cement rock,’’ which was once quarried 
according to a map by Chance (2), less than a quarter of a mile to 
the north of the Helderberg quarry, was used for the manu- 
facture of natural cement. Hill (3, p. 1889) describes it as follows: 
The argillaceous limestone of the Onondaga ‘‘is a cement bed, and is 
found at every point where the paint bed has been observed. It is a 
very hard, fine-grained, hydraulic limestone. It thickens and thins; 
at some places being but one foot thick, while in others it reaches a 
thickness of 50 feet. 

““This cement was worked for a great many years, and it is said 
that all the masonry of the Lehigh canal was laid with it. The way 
it has stood is certainly a recommendation of its quality. The fact, 
however, that none of it is mined at the present day, although the 
opportunity for cheap mining and transportation is of the best, would - 
seem to indicate its inability to compete with the cements of the pres- 
ent market. 

‘““This cement is probably the representative of the Upper Helder- 
berg or Corniferous limestone.’’ 

Chance (2, p. 355) gives a slightly different description of the same 
exposure, as follows: 

** At the Lehigh, this formation almost altogether loses its character 
as a chert-bearing limestone. 

“It is here composed of 20 feet of hydraulic cement lime, overlaid 
by 5 feet of cherty lime. ; 

‘‘The cement has for many years been worked at a quarry near the 
paint tunnel at Hazardville. 
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“*Tt is said to produce.a superior quality of cement. All the masonry 
of the Lehigh and Susquehanna canal was laid with it, and the way 
it has worn certainly does not condemn it. It is burnt and ground 
by Mr. Prince of the Lehigh Metallic Paint Company, but at present 
(1875) very little is quarried. 

“‘The 5 feet of overlying cherty limestone is precisely like that seen 
to the N. E. at the Delaware River and in New Jersey. 

‘‘The formation as a whole is soft, and presents but few natural ex- 
posures.’’ 
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CENTRE COUNTY 


Centre County is one of the most important limestone producing 
counties of the State. It has achieved this rank not because of the 
great area of outcropping limestones, although few counties have an 
equal limestone surface, but because of the development of one of the 
best, if not the best, grades of limestone within the State. The so- 
called Bellefonte ledge has long supplied those limestone users who 
demand the best grade of stone obtainable. In addition to these high 
grade limestones the county contains almost unlimited quantities of 
limestones of poorer quality but suitable for a variety of purposes. 

The foilowing geological section of Centre County has been pre- 
pared by the members of the Department of Geology at Pennsylvania 
State Coilege. 


Geological section of Centre County* 
Feet 
Pennsylvanian System 
Coal Measures 
Pottsville series, conglomerate and sandstone 


Mississippian System 
Mauch Chunk series. Green and yellow shale and sandstone .... 20 


Pocono series. Gray, brown, green and red sandstone and con- 
SLOWLOL AGO rs Pe ore ashes, CSET ee orem aote aens oe hehehe ete Shenee 1025 


Devonian System 


Catskill group. Red, chocolate, and green shale and sandstone .. 1200-1600 
Chemung group. Gray, purple, brown, and drab shale and sand- 
stone with thin beds of conglomerate .............eeeeeee 2883 
Portage group 
Brallier shale. Black, brown, and drab shales and fine-grained 


RATIO RE OW CS: ae ei aie isaac sy eeel uses hee ote EE SMD SES, Clie oshereenns, Seepeieaa 1658 
Harrell shale. ‘Fissile, very thin-bedded carbonaceous, black 
IG TAD SHATC Sete ceo he ceiatens hernia oot PeRchetecemstaael oreveney areheteice mosses 300 
Hamilton group. Brown, black and purple shale with impure 
JIMPESTONES ENEAT, LNEVTOPaioussote orersie mie ese lekeinsl oe esos. o ehadesie aistete 610 
Marcellus group. Brown, and black shale. ................+- 100 
OrISK ATV elT OUD Mere ace aioe taPh aye ane amelcue sje aulsls ie vepsitetsvalene stieceve!él.esoxa\'s: sllevass 200 


Ridgely sandstone 
Shriver chert and limestone 
Helderberg group. Keyser and New Scotland limestones ...... 150 


Silurian System 
Cayugan series. Mackenzie (base) limestone, Wills Creek shale 


(?) and Tonoloway limestone (top) ........+.s+eeeeeeee 698 
Clinton group. Brown and green soft shales and limestone .... 890+ 
Tuscarora group. White, gray, and purple sandstones and 
TMRRWAit oot oan cobs Bet bon omUURUOnun er ocG Hao o 495 
Silurian or Ordovician System 
Juniata group. Red shales and sandstones ............-+2+.+- 490-700 
JEWEZORSTOUD Hetsiy here steele cree etips & lel cbsiinlnie| hal etwuelmielel sUereisie «res 838 


Ordovician System 
Reedsville series. (Hudson River, Martinsburg), Black, brown 


and drab, slaty shales and sandstones .........++seeeees 825 
Trenton group. Highly fossiliferous thin-bedded limestone and 
hla ckactow Low Ny Slalom wer attle-a ait oiosedevevaiteve re aimieyers\ialelicsesa%s oe ae 791 


*This section has been arranged to follow the official section of the Pennsylvania Geological 
Survey although the author prefers the U, S. Geological Survey section which does not include 
the Canadian System. 
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Black River group. This group includes the Rodman (upper) 
and Lowville (base) limestones, which are usually pure, 
blue to gray rocks. The Lowville contains the important 


MUAEL YT TOCK IG). /c cle iss coals o'er. ve clainlhie clos iy Se)arn 5 ols ale Wail ale 182 
Canadian System 
Chazy series (Carlim at base). Bluish limestone .............. 260 
Beekmantown series 
Bellefonte group. Dolomite with a thin bed of red sandstone .. 1911 
Axemann group. Pure fossiliferous limestone with dolomitic 
limestone, oolitic limestone and reddish conglomerate ...... 480 
Nittany group. Coarse, light to dark dolomite with much chert 
SAIL LO WET) POLULOIS «chee bck sio-sbese-¢ enettt ciate DtlMets puetateh alee aes ate 1206 
Stonehenge group. Limestone, “edgewise’ conglomerate, lime- 
stone conglomerate, and calcareous shales ............-..++- 633 
Mines group. Cherty dolomite and siliceous oolite ............ 150 
Gatesburg group. Interbedded dolomite and sandstone ........ 800 


Cambrian System 
Warrior group. Limestone, oolitic limestone, and beds of shale 688 


In the table above it will be noted that limestones occur at several 
different horizons and aggregate in all several thousand feet in thick- 
ness. For our purpose it seems advisable to discuss them under the 
divisions of Cambro-Ordovician, Helderberg (including Tonoloway), 
other Silurian and Devonian, and Carboniferous limestones. 


CAMBRO-ORDOVOCIAN LIMESTONES 


The structure of all the Cambro-Ordovician limestone valleys of the 
central part of the State is very much the same. After the deposition 
of these and overlying strata that outcrop in Bald Eagle Ridge and 
in the Allegheny Mountains the whole region was thrown into great 
longitudinal folds, approximately parallel, with a northeast-southwest 
trend. Erosion then became active and after many thousands of years 
the ridges were obliterated and a broad low-lying plain resulted, in 
which there was little or no difference in elevation based on the char- 
acter of the rocks. 

A second uplift again started erosion, and the wearing away of the 
least resistant rocks, the limestones, soon formed the valleys. It so 
happens that these limestones are the oldest rocks of the region and 
thus constituted, the cores of the old ridges, or anticlinal folds. Above 
the centers of these limestone valleys, where, consequently, the great- 
est amount of material has been removed, it is estimated that a 
restoration of these old folds would give us mountains over 20,000 
feet in height, possibly as much as 25,000 to 30,000 feet. It is im- 
probable that such mountains ever did exist as the uplift was a slow 
process, and erosion was wearing down the elevated portions simul- 
taneously, yet mountains of very considerable height must have ex- 
isted at the close of the folding. 

By this major structure that is everywhere prominent, the youngest 
limestones are found at the edges of the valleys where they dip be- 
neath the shales and sandstones that constitute the ridges. In general 
the strata dip steeply on the northwest sides of the valleys and more 
gently on the southeast sides, which seems to indicate that the com- 
pressive movement proceeded from the southeast toward the northwest. 

In addition to the major structures, there are occasional subordinate 
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erumples or folds that are roughly parallel to the main folds. Also 
the strata have been broken in places and one side offset with reference 
to the other. Offsets or faults of this kind have been observed in sev- 
eral places. In one place near Bellefonte the displacement as observed 
at the surface is about a quarter of a mile. 

Nittany Valley, with maximum width of about 9 miles, is the most 
important of these anticlinal valleys. Brush Valley and Penns Val- 
ley, produced by minor folds, are off-shoots of this main valley. Nip- 
penose Valley, the larger portion of which is within Lycoming County, 
although separated from Nittany Valley by high land underlain by 
sandstone, is in line with it and constitutes a part of the same fold. 
The intervening area was not uplifted quite as high so was not worn 
down in the great erosion period sufficiently to uncover the limestones. 
Sugar Valley, which likewise is detached from Nittany Valley, has 
been produced by the erosion of limestone elevated by a small distinct 
fold. 

As indicated in the table of formations, Centre County contains a 
great variety of limestones. They are adapted to almost all the uses 
to which limestones have been put. Scores of quarries have been 
opened throughout the county to provide building material, mainly for 
foundations, walls, etc., for stone to be burned for agricultural lime, 
for road metal and concrete, and for flux. As in other parts of the 
State local burning of lime has aimost ceased and the small kilns are 
in ruins. 

During the period when the numerous limonite iron ore mines were 
in active operation limestones were quarried extensively in the vicinity 
of the furnaces for flux. These quarries were abandoned when the 
iron industry died and the only ones that have continued to furnish 
flux are those that have low-silica stone and are favored with good 
shipping facilities., 

The increased demand for crushed stone for road metal and con- 
crete has resulted in the opening of many quarries, but in most cases 
only to supply local needs. Nearly all the limestones of the county 
will meet the specifications of the State Highway Department. 

In recent years the manufacture of high grade lime in the county 
has developed rapidly. This has been possible because of the exist- 
ence of a band of limestone within the Lowville member of the Black 
River group that is in many respects the best limestone within the 
State. Although it has been recognized in adjoining counties, it pre- 
sents its best phase in the vicinity of Bellefonte, where it also seems 
to be thickest. It averages nearly 98 per cent CaCO,, almost 1 per 
cent MgCO,, the balance is SiO,, Al,O, and Fe,O,. At Bellefonte, 
the best stone is 77 feet thick, but it thins in both directions and in 
some places throughout the valley no stone of this character has been 
found at this horizon. 

The Bellefonte ledge so far overshadows in importance all the other 
limestones of Centre County that it alone receives much attention. 
The principal operations are in the vicinity of Bellefonte, yet the ledge 
apparently has been traced to the southwest into Blair and Huntingdon 
counties and elsewhere in Nittany Valley, as well as in the other lime- 
stone valleys of the county. It is probably not continuous but is de- 
cidedly lenticular in character. In many places it could not be worked 
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economically at the present time because of the thick clay overburden 
and deep solution pockets filled with clay or sand. Also satisfactory 
transportation facilities are lacking in many places and it would be 
expensive to provide them. Structural difficulties such as displace- 
ments by faulting and complex folding are obstacles that might se- 
riously interfere with operations in some localities. Nevertheless there 
are probably additional desirable sites where quarrying may be carried 
on when market conditions seem to warrant any expansion of the 
present industry. 


The best stone is mainly utilized by the chemical industries demand- 
ing practically pure raw limestone or lime. Underlying this band is 
limestone of good quality, but slightly higher in silica than is satis- 
factory for fluxing stone and crushed stone. These two varieties of 
stone have been worked in the same quarry, thus supplying a wide 
market. The overlying strata are largely dark-colored shaly lime- 
stones but are not of much value. 

The Bellefonte ledge consists of a gray to dove-colored, compact, 
fine-grained limestone that breaks with a conchoidal or glassy fracture. 
It contains many specks or larger pieces of crystalline calcite that, 
breaking along cleavage planes, glisten on a broken surface. The 
stone is soft and easily crushed. The beds are generally massive. 
The underlying beds of second grade stone are harder and light to dark 
blue in color. 


The Bellefonte ledge is similar in composition throughout the entire 
district where it has been worked, but varies considerably in dip and 
in thickness. On the north side of Nittany Valley, close to Bellefonte, 
the dips are steep, ranging from 45° to 90° NW. On the south side 
of the valley the dips are much more gentle, apparently ranging from 
20° to 30°SE. The thickness is variable, with the maximum about 
80 feet and the minimum where worked about 35 feet. In Blair and 
Huntingdon counties, it is less and may be less in some places in 
Centre County. In a few places the band thins locally by what 
appears to be a downward bulge of the overlying black limestones. 
These thinner portions may represent contemporaneous erosion of, the 
high-lime beds before the deposition of the overlying shaly limestones 
or they may have resulted from slight faults. Slickensided surfaces 
indicating displacements have been observed by the writer in a number 
of places. Most of the faults are small, but one of considerable dis- 
placement was observed in the quarry of the Chemical Lime Co. and 
one that has thrown the outcrop of the ledge about one-fourth mile to 
the south lies east of Bellefonte. 


In the mine of the American Lime and Stone Co., water channels, 
more or less filled with surficial sand and detrital clay, have been 
found in a few places. These water courses are more or less tubular 
in character and continue rather persistently down the dip in a single 
stratum of the stone. When encountered in drifting, a considerable 
amount of clay, sand and water have entered the working. Some 
of these tubes are 2 to 3 feet in diameter, large enough to permit a 
person to crawl in them for long distances. In one of the quarries, 
a small cave was observed, but in general solution cavities are not 
numerous. 

All of the operations in the region were started as open cut quarries, 
but as they were continued downward, the overburden of useless rock 
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increased until open cut quarrying became dangerous and expensive. 
The American Lime and Stone Co. began underground mining about 
1920 by sinking an inclined shaft in the footwall of the band of good 
stone and working the stone by the shrinkage stope method. In 1929, 
the company was obtaining all of its high grade stone from the mine. 
Although the cost of mining is somewhat greater than shallow open 
cut quarrying, the stone is so much cleaner that it is profitable where 
the product is high grade and the strata as regular as they are in 
the Bellefonte region. One or more of the other companies of the 
district will eventually resort to mining. By mining, certain other 
portions of the Bellefonte ledge can be worked where at present 
gparrice have not been opened due to the thick overburden of residual 


There are four active companies quarrying and mining the Belle- 
fonte ledge in Centre County. These are the American Lime and 
Stone Co. (affiliated with the Warner Co.), the Chemical Lime Co., 
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and. Martin J. Miller, all operating on the north side of Nittany Valley 
from Bellefonte westward about 5 miles and the Whiterock Quarries 
operating on the opposite side of the valley on both sides of Pleasant 
Gap village. 

The American Lime and Stone Co. has one of the best equipped 
limestone plants in the State. The company has 12 quarries and one 
mine and owns additional undeveloped property. Their reported 
annual capacity is given as 95,000 tons of quick lime, 50,000 tons of 
hydrated lime, 100,000 tons of ground and pulverized limestone, and 
200,000 tons of crushed limestone. They have 18 shaft kilms and 2 
rotary kilns for burning lime. 

The table that follows shows the chemical composition of the lime- 
stone being mined. This will serve to illustrate the high grade, char- 
acter, and uniformity of the Bellefonte ledge for the district. It 
perhaps averages somewhat better than that in some of the open cut 
quarries but in general these analyses are typical of the ledge of good 
stone. 
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Analysis of cross section of mine of American Lime and Stone Co.* 


Distance 
Sample j|from hang- AlzOs+ 
No. ing wall SiO2* Fe20s CaO MgO CaCOs MgCOs 
feet 
4 seen 0 1.20 0.50 54.40 0.57 97.14 1.20 
ae 1.3 1.05 0.50 54.50 0.57 97.82 1.20 
BP scnca 2.6 1.70 0.60 54.20 0.48 96.79 1.00 
a acaoee 3.9 1.00 0.30 55.20 0.14 98.57 0.30 
Do cnsne 5.2 0.70 0.22 54.90 0.58 98.04 1.21 
(ig eee 6.5 0.80 0.32 54.50 0.57 97.32 1.20 
V8 7.8 0.80 0.30 54.70 ee OO, 97.68 1.20 
{0 pee 9.1 0.64 0.64 54.40 0.72 97.14 1.51 
OP) ase 10.4 0.60 0.44 55.00 0.55 98.21 1.14 
cL) gee ESE 11.7 1.00 0.40 54.50 0.65 97.32 1.36 
i: ere 13 0.60 0.30 55.00 0.43 98.21 0.90 
a2 ce 14.3 0.40 0.28 55.00 0.57 98.21 1.20 
1b meres, 15.6 0.80 0.40 55.20 0.14 98.57 0.30 
145 Se 16.9 0.35 0.30 55.40 0.19 98.93 0.40 
are 18.2 0.35 0.24 55.00 0.57 98.21 1.20 
OS ae 19.5 0.60 0.380 54.88 0.54 98.00 1.13 
IY eee 20.8 0.50 0.28 54.50 0.86 97.82 1.80 
18a 22.1 0.56 0.44 54.60 0.69 97.50 1.45 
OD cea 23.4 0.60 0.40 54.50 0.81 97.32 1.70 
BL he is ee, 24.7 0.80 0.40 55.00 0.31 98.21 0.65 
CALS EE eee 26 0.80 0.30 55.30 0.14 98.75 0.30 
Wt SS 27.3 0.62 0.30 55.20 0.29 98.57 6.60 
an 28.6 0.80 0.40 54.50 0.72 97.82 1.50 
LS es 29.9 0.70 0.50 55.00 0.29 98.21 0.60 
a 31.2 0.55 0.36 54.90 0.48 98.04 1.00 
26) 82.5 1.00 0.60 54.50 0.50 97.82 1.05 
Pies 33.8 0.50 0.50 55.30 0.14 98.75 0.30 
a S521 0.50 0.50 55.00 0.38 98.21 6.80 
| eens 36.4 0.30 0.32 55.00 - ~ 0.57 98.21 1.20 
30 37.7 0.30 0.50 its ee ee oe | = 99.11 Trace 
31 39 0.70 0.30 ge Wola ee 99.11 Trace 
32 40.3 0.50 0.35 55.00 0.48 98.21 1.00 
33 41.6 0.70 0.20 55.00 0.38 f 98.21 0.80 
34 42.9 0.35 0.40 55.30 0.24 98.75 0.50 
Oo 44.2 0.30 0.38 55.30 0.24 98.75 0.50 
SO. -Sssans 45.5 | 0.80 0.80 54.70 0.38 97.68 0.80 
Sie 46.8 0.80 0.80 54.60 0.38 97.50 0.80 
bs ee 48.1 0.90 0.88 54.70 0.29 97.68 0.60 
S09 cee 49.4 6.60 0.60 — 54.50 0.72 97.32 1.50 
OS 50.7 0.75 0.55 54.20 0.91 96.79 1.90 
(Lee Ree 52 0.75 0.60 54.70 0.48 97.68 1.00 
eo) ea 53.3 0.40 0.40 55.20 0.33 98.57 0.70 
AS a 54.6 0.30 0.30 54.70 0.86 97.68 1.80 
Aas ee 55.9 | 0.30 0.30 55.00 0.53 98.21 1.10 
AB Passe 5e! 57.2 0.30 0.35 55.00 0.53 98.21 1.10 
BG, ees 58.5 | 0.60 0.40 55.00 0.36 98.21 0.75 
Bit ess. 59.8 | 0.40 0.40 55.20 0.33 98.57 0.70 
ee earn 61.1 | 0.50 0.32 55.00 0.48 98.21 1.00 
, | cre 62.4 | 0.50 0.50 54.70 0.65 97.68 1.36 
a 63.7 | 0.50 0.50 54.50 0.81 97.32 1.70 
Gh Fees 65 1.20 0.30 54.40 0.67 97.14 : 1.40 
BD faa 66.3 | 1.20 0.70 54.40 0.48 97.14 1.00 
ithe a 68 | 0.50 0.40 55.00 0.43 98.21 0.90 
[Fh lie 69.3 | 1.00 0.20 54.70 0.57 97.68 1.20 
ee 70.6 0.55 0.20 54.70 0.76 97.68 1.60 
ie 71.9 | 1.20 0.80 54.20 0.62 96.79 1.30 
bys 43.2 0.55 0.90 54.20 0.86 96.78 1.80 
i See 74.5 1.05 1.40 53.50 0.96 95.54 2.00 
Nee ee eee 


* Represent actual silica and not silica and insoluble matter. 


The thicknesses of the individual beds given is not the true thick- 
ness inasmuch as the measurements were made along a horizontal line 
and the beds at that point dip probably 45° to 50°. The accompany- 
ing chart gives details of all ledges in the quarry and mine. 

The Chemical Lime Co., with which the Centre County Lime Co. 
has recently merged, has several quarries in the same band as those 
of the American Lime and Stone Co. and interspersed with them. 
They produce both high grade and second grade stone. The annual 

“Beginning at the hanging wall or north side of the third level in the mine, 58 samples were 
taken over a cross section of 75 feet and numbered from 1 to 58. The samples were taken 


as accurately as possible every 1.3 feet apart. Sampling extended over several days about 
June 29, 1925. 
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capacity of the combined plants is given as 53,000 tons of lump lime, 
50,000 tons of hydrated lime, 250,000 tons of fluxing stone, 50,000 
tons of agricultural ground limestone, 75,000 tons of glass house stone, 
25,000 tons of pulverized stone for mine dusting, and 350,000 tons 
of crushed stone. ‘ 

Martin J. Miller is working a quarry about one mile north of 
Hunter Park, the most westerly active operation of the Bellefonte 
ledge in Centre County. The strata are practicaliy vertical. The 
opening is about 200 feet long and 70 feet wide. The Trenton lime- 
stones not forming a secure north wall, 10 to 12 feet of the good 
limestone has been left in the quarry. The opening is on the side 
of a rather steep hill and a tunnel has been run on the level of the 
quarry floor through the lower beds to strike the Bellefonte ledge and 
thus avoid hoisting the stone. Open-hearth fiuxing stone has been the 
chief production but some is burned for lime and a few years ago 
some stone beneath the high grade stone was quarried for blast fur- 
nace use. 

The Whiterock Quarries Co. has several quarries at Pleasant Gap 
village. The plant is located west of the village where the first quar- 
ries were opened, but more recently a large quarry has been opened 
east of the highway and village. The strata dip about 18° to 30° 
toward Nittany Mountain. The Bellefonte ledge as worked is about 
40 feet thick, but in addition some. of the massive blue stone of second 
grade quality is also worked. The annual plant capacity is given as 
60,000 tons of lime, 75,000 tons of pulverized limestone, and 400,000 
tons of crushed stone. 

Just north of Oak Hall, the Oak Hall Lime and Stone Co. has 
operated a quarry to secure blast-furnace fiuxing stone, crushed stone, 
and some building stone. The Bellefonte ledge appears to be missing. 
The strata strike N67°E and dip 58°NW. On the north side of the 
quarry the beds appear to belong to the Rodman member of the Black 
River formation, and to the Carlim on the south side. In 1929 the 
principal production was crushed stone, but some building stone was 
also being quarried. The building stone was of two kinds, one a dark 
blue stone with a rather rough surface and the other a light gray stone 
with a smooth fracture surface. These beds are 3 to 5 inches thick. The 
quarry has not been operated on a large scale. 


On the slope of, Nittany Mountain northeast of Lemont considerable | 


drilling was done a few years ago to determine the availability of the 
stone there for the manufacture of Portland cement. The results were 
favorable but the cement plant was not built. The Trenton limestone 
in places seemed to have almost the composition needed for Portland 
cement, but in addition the high lime underlying strata could be used 
to supply any deficiency in the CaCO, and the overlying Reedsville 
shales to bring down any excessive lime composition. The MgCO, is 
sufficiently low. Whenever market conditions warrant the erection of 


a Portland cement plant in the region, there seems to be little doubt’ 


but that an abundance of satisfactory stone advantageously located 
can readily be found. 

The property investigated has the following formations outcropping 
in successive bands on the flanks of Nittany Mountain: Bellefonte 
dolomite, Carlim and Black River limestones, Trenton limestone, and 
Reedsville shale. The following descriptions are taken from a report 
prepared for the prospective cement company. 
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‘‘The Carlim and Black River limestones are described together be- 
cause they consist of essentially the same kind of material, i. e., chiefly 
massive, dark gray, pure limestone, low in magnesia with some impure 
beds near the top and bottom which contain more silica and alumina.”’ 

“‘The Black River formation consists of two members, an impure 
argillaceous (clayey) limestone, (Rodman member), and very pure 
‘chemical lime’ beds, (Lowville member). * * * Outcrop samples of 
this rock, collected on the property, showed the same character as at 
Pleasant Gap and Bellefonte.’’ 


*‘The Carlim and Black River formations are relatively free from 
flint and other concretionary nodules which are hard to grind. The 
combined thickness of these two formations is about 450 feet; their 
combined width of outcrop is 700 feet and their length on the prop- 
erty about 114 miles.’’ 

*“‘The Trenton formation is an impure argillaceous limestone with 
some thin, interbedded, caleareous shale beds. It is thin-bedded, dense, 
dark gray to black rock containing from 75 to 90 per cent 
CaCO,, about 3 per cent MgCO,, and from 7 to 22 per cent 
silica, alumina, and iron oxides. Its outcrop lies next to the Black 
River formation. This formation is the same as that quarried so 
extensively as a Portland cement rock in the Lehigh district. The 
physical appearance is slightly different due to the fact that it has 
not suffered metamorphism to the same extent as the Lehigh rock 
in which the bedding has been largely obliterated. 

‘‘Chemically it is quite similar to the Lehigh rock. In percentage 
of calcium carbonate the basal portion appears to be 5 to 10 per cent 
higher, 3 to 5 per cent lower in alumina and iron oxides and also a 
little higher in silica.”’ 

‘*A sample taken from twenty-five feet of rock exposed in a quarry 
about 300 feet above the base in the lower middle portion of the Tren- 
ton formation gave the following analysis: calcium carbonate 78 per 
cent, silica 14, alumina and iron oxides 4.14, magnesium carbonate 
3.45. These analyses show that the Trenton is a natural cement rock 
requiring very little additional limestone or shale for Portland ce- 
ment.’’ 

‘‘The total thickness is about 800 feet, its width across the outcrop 
1300 feet and its length 14% miles on the property.”’ 

““ Above the Trenton along the flanks of the mountain lie about 800 
feet of dark gray, fissile shale known as the Reedsville formation.’’ 
** Analyses of these cores showed an ideal composition for mixing with 
the Black River and Carlim limestones for the manufacture of Port- 
land cement. The rock averages silica 57 per cent, alumina and iron 
oxides 30, magnesium carbonate 3, and calcium carbonate 2 per cent. 
Physically this shale is very fine grained and contains no large par- 
ticles of chert or quartz pebbles but occasionally fine grained sandstone 
layers.’’ 

The Cambria Steel Co. made many examinations of the limestones of 
Centre County a few years ago in their endeavor to locate deposits of 
high-grade fluxing stone. They finally acquired a property a short 
distance south of Millheim where a quarry has been opened. Roex 
from two drill holes was analyzed for silica alone, as follows: 
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Silica in limestone near Millheim, Centre County 


East of Elk Creek West of Elk Creek 

Percent Thickness Percent Thickness 
SiO, Feet SiO, Feet 
8 50 8 75 
3.24 25 3.65 20 
0.77 80 1.95 90 
3.4 30 5.83 25 
7.0 20 2.6 50 
mal 50 a ? 
7 ? 


Sugar Valley was examined and near the western end some very 
low-silica limestone was found that might be worked with profit if a 
railroad entered the valley. 

In the vicinity of Spring Mills, both east and west of the village, 
there is some fairly low-silica stone and also about 2 miles slightly 
north of east of Coburn. 


In addition to the quarries described there are numerous other 
small openings throughout Nittany Valley, Brush Valley, and Georges 
Valley that in the past have been worked to supply small quantities 
of limestone for making agricultural lime and to a smaller extent for 
building purposes. Some of these have furnished crushed stone for 
highway construction in recent years. There is within the county 
an almost unlimited amount of limestone suitable for all uses for 
which crushed stone is employed and it is developed in all of the 
limestone valleys mentioned. This wide distribution makes it possible 
to build good roads it less expense than in some other parts of the 
State. 


Mention should be made of the limestone caves that have formed 
in the thick deposits of limestone in Centre County. Several have 
been discovered and explored but most are of small size. The most 
noted and one of the largest and best known within the State is Penn’s 
Cave located about 5 miles northeast of Centre Hall. Emerging from 
underground channels in these limestones are aiso some large and 
famous springs. 

Another item of interest is the discovery of several thin beds of 
bentonite in the Ordovician limestones of Centre and adjoining coun- 
ties by Professor C. A. Bonine. He reports 7 beds varying from 1 to 
14 inches in thickness. Of these, 4 are in the base of the Trenton, 
one in the Lowville limestone, and two in the Carlim limestone. 


Additional analyses of Cambro-Ordovician limestones of Centre County 
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5a 5b 6a 6b 
(ORO) = (6a a ee eee 94.17 to 95.67 94.63 98.39 to 95.89 | 938.21" 
GOOD (= ie a eee eo 1.42 to 3.17 2.43 1.08 to 8.10 


0.03 to 0.16 0.06 
0.003 to 0.011; 0.006 


1. Shortlidge quarry, near Bellefonte, Upper bed. Hard and compact; seamed 
with calcite; pearl gray, with conchoidal fracture, (2, p. 307.) 

2. Shortlidge quarry. Middle bed. Very hard and compact; fine grained; 
seamed with calcite; pearl gray, with conchoidal fracture. (2, p. 307.) 

8. Shortlidge quarry. Lower bed. Hard and compact; mottled with calcite; 
pearl gray, with conchoidal fracture. (2, p. 307.) 

4. Whiterock quarry, 1 mile southeast of Pleasant Gap. a, b and c high grade 
stone for lime; d, fluxing stone. Analyses by company. 

5. Samples from roadside exposure about 2 miles north of east of Coburn. 
8 samples analyzed. a, range; b, average. Analyzed by Cambria Steel Co. 

6. Samples collected at random at Spring Mills and both east and west of there, 
exact location not known. 14 samples analyzed. a, range; b, average. Analyzed 
by H. A. Hosmer, Cambria Steel Co. 


DEVONIAN AND CARBONIFEROUS LIMESTONES 


Helderberg limestones. The Helderberg limestones outerop in a 
narrow band extending entirely across Centre County in the Bald 
Eagle Valley. Throughout most of the county they are concealed by 
alluvial debris deposited by Bald Eagle Creek and talus that has rolled 
down from Bald Eagle Mountain. The limestone has been quarried 
in only a few places. 

On either side of Unionville, near Milesburg, and about two miles 
south of Eagleville the Helderberg has been quarried for. roads and 
to make agricultural lime. In the old quarry at Milesburg about 
30 feet of limestone is exposed dipping 30°N. It is shaly and seems 
to be impure. A sample analyzed by the Cambria Steel Co. showed 
2.36 per cent Si0,. Between Milesburg and Howard there are few 
exposures and nothing seen that appears promising. 

On account of the excellent limestone of Cambro-Ordovician age 
in the Nittany Valley on the other side of Bald Eagle Mountain, it is 
improbable that there will ever be any extensive use of‘the Helder- 
berg limestone of Centre County. 


Other Devonian limestones. Devonian strata, lying above the Hel- 
derberg, outcrop on the steep slopes between Bald Eagle Valley and 
the crest of the Allegheny Front. They. are composed almost entirely 
of shales and sandstones. Locally, however, some calcareous phases are 
developed within the Oriskany, Marcellus, and Hamilton. They are 
everywhere very impure and have scarcely been used within the county. 
The best occurrence of this sort observed by the writer are some impure 
limestones within the Marcellus formation about 2 miles southwest 
of Unionville. 


Carboniferous limestones. The Carboniferous strata of Centre 
County form the surface rocks in that portion lying northwest of 
the Allegheny Front. The Pocono and Mauch Chunk series are ex- 
posed near the top of the Allegheny Front, and the Pottsville and 
Coal Measures lie to the westward. 

The Carboniferous limestones of Centre County ‘are of little con- 
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sequence. Although thin, impure, and discontinuous, it is possible 
that they might be utilized more were it. not for the close proximity 
of Cambro-Ordovician and Helderberg limestones of excellent quality 
and in large quantity in other parts of the county. 

The Carboniferous limestones that have been noted are the Loyal- 
hanna (Siliceous) of the Pocono series, and in the Allegheny group 
the Vanport (Ferriferous), Johnstown, Lower Freeport, and Upper 
Freeport. All are sparingly developed unless it be the Loyalhanna 
which is more of a calcareous sandstone than a siliceous limestone. 

Of the Coal Measures, the Lower Freeport is best developed in the 
Snow Shoe Basin where it is impure and never more than 3 feet thick. 
The other limestones have been noted in a few localities but none of 
them is of any economic importance. 


CALCAREOUS MARL 


Mr. J. B. R. Dickey, in a brief report (4, p. 10) on some calcareous 
marls of the State, gives the following descriptions of some Centre 
County localities. 

‘‘An excellent deposit of marl has been discovered on the farm of 
Mrs. John M. Otto, about 2 miles east of Spring Mills. The main 
deposit covers about 1% acre to a depth of over four feet and extends 
from the main stream up a depression toward a small spring which 
no doubt is its source. The marl is gray, fine and free from coarse 
material and is covered with a few inches of loose, almost black sur- 
face soil. Analyses show a total carbonate content on an air dry basis 
of about 80 to 85 per cent. 

‘*Marl in a more or less reworked condition extends down the main 
stream for 144 mile, largely on the farm of Mr. Gross Shook. This 
reworked material contains considerable clay, is more plastic and 
seldom analyzes over 70 per cent. Preparations are being made to 
utilize and sell the marl on Mrs.Otto’s farm and that on the Shook 
place is satisfactory for home use though somewhat more impure and 
difficult of distribution. Little lime has been applied in this section 
for many years so that the mar! will supply a decided soil need.”’ 
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CHESTER COUNTY 


The limestones of Chester County are found mainly in the rather 
narrow Chester Valley which enters from Montgomery County, a short 
distance southeast of Valley Forge, and continues in a direction slightly 
south of west entirely across the county into Lancaster County. The 
band of limestones is about 2 miles wide in the eastern part of the 
county, widens a little more than 214 miles in the vicinity of Devault 
and then gradually narrows. At Downingtown it is about 114 miles 
wide, at Coatesville and westward through Pomeroy, Parkesburg and 
Atglen, it averages about half a mile in width. The Pennsylvania and 
Reading railroads follow this valley across the county, although the 
tracks in places are outside but close to the limestone belt. Although 
subordinate in commercial importance to the Schuylkill Valley, Chester 
Valley is generally conceded to be one of the most beautiful valleys 
of the county or even of the State. The limestone strata of the Chester 
Vailey belong to the Cambrian and Ordovician periods. 

South of the Chester Valley there are several isolated areas of lime- 
stones. The first is known as the Doe Run area, from the small village 
of Doe Run. The second and the largest continuous area is the 
Avondale area. A third smaller area lies about a mile south of Lan- 
denberg and smaller patches are exposed in several places, as at 
-Brintons Bridge and northeast of Mendenhall. All of these limestones 
are now regarded by the geologists of the U. S. Geological Survey 
who have been working in this region as of pre-Cambrian age and are 
referred to as the Cockeysville marble of Maryland. Previously they 
were regarded by the same workers as of Cambro-Ordovician age and 
representing the same formations found in the Chester Valley. The 
examination of these limestones by the writer to determine their eco- 
nomic value revealed many points which indicate that the earlier view 
is the correct one. The stratigraphical relations, lithologiec resem- 
blances, and similarity of chemical composition agree very well with 
what has been noted in the Chester Valley. The rocks in the Doe 
Run, Avondale, and Landenberg areas, and similar rocks near Hock- 
essin, Delaware show a higher degree of metamorphism than the Chester 
Vailey limestones, but otherwise they are closely similar. However, 
for the sake of conformity, the author describes these limestones of 
southern Chester County in this volume as pre-Cambrian. 

Toward the northern part of the county in the valleys of Pickering 
and French creeks, there are several small patches of highly-crystalline, 
coarse-grained marble containing numerous graphite flakes and asso- 
ciated with graphitic schists or gneisses. These are definitely placed 
in the Franklin formation which is of pre-Cambrian age. 

In every section where limestones are found in Chester County, old 
lime ki!ns show how general the lime industry was at an earlier period. 
These small plants, mainly for the production of agricultural lime, 
have ceased operating but in their place there are a few large lime 
plants, such as those at Devault, Knickerbocker, and Planebrook, with 
an annual output far in excess of all of the smail individual plants 
of former days combined. Only the best grade of stone is now used 
and the product is of superior quality. 

Next to lime burning, the most important early use of the limestones 
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of Chester Valley was for building purposes. All grades of lime- 
stone were quarried for this use, but especially the marbles. These 
were used locally and also were sent to Philadelphia and other cities 
where they were used in many of the most important public buildings. 


Conestoga 


Cambro- 
Ordovician 


Vintage 


Fig. 9. Limestone areas in Chester County. 


1. W.. E. Johnson 4. Samuel Given 
2. Howellville Quarries, Inc. 5. Cedar Hollow quarries of The 
3. Knickerbocker quarry of The Warner Co. 
Warner Co. 6. Chester Valley Lime and Products Co. 
7. J. N. Trego 


Most of the marble quarried came from Chester and Montgomery 
counties. Near Howellville, and near Avondale, there are some large 
quarries where marble of fine grade was once quarried, dressed, and 
polished. 

The most common use during recent years for the Chester County 
limestones has been for crushed stone. Many old quarries long aban- 
doned have been re-opened and new ones developed to supply the 
demand for highway stone, especially when improved roads have been 
built by the State. With the exception of some of the very soft high- 
calcite marble, nearly all the limestones of the county are serviceable. 
for the production of erushed stone. 


PRE-CAMBRIAN LIMESTONES 


Franklin limestone. The earlier pre-Cambrian formations of south- 
eastern Pennsylvania have been divided into the following units by 
the geologists of the U. S. Geological Survey. : 
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Early pre-Cambrian 


Franklin limestone or marble (“coarsely crystalline, white with graphite and 
numerous silicate minerals.” ) 


Pickering gneiss (banded gneiss or schist containing lenses of highly graphitic 
schists), 


Baltimore gneiss (“sedimentary, medium to fine grained, banded gneiss with 
igneous intrusives. In some places thoroughly granitized.’’) 


With the above classification, now adopted by the U. S. Geological 
Survey, the writer is in agreement except with regard to the separation 
of the Franklin limestone and Pickering gneiss as two distinct forma- 
tions. Observations at several places in the Piedmont Plateau lead 
him to believe that they constitute a single formation similar to the 
Grenville formation of New York and Canada. He has discussed this 
problem in a previous publication (4, pp. 81-82) as follows: 

“*Relation of the Franklin Limestone and the Pickering Gneiss. 

“‘In the above discussion the Franklin limestone and Pickering 
gneiss have been discussed as separate formations and it is probably 
advisable to map them as such because of the different economic uses 
of the two. Also in many places there seems to be a sharp line of 
separation between them. In other places, however, it is not possible 
to draw a sharp line and we have calcareous graphitic gneisses that 
might with equal reason be placed in either formation. We seem to 
have a duplication of the Grenville series of the Adirondack region 
where limestones, gneisses, schists, and quartzites occur in almost 
inextricable relationships. The workable graphite deposits of that 
State are contained in the Greenville rocks, mainly in the quartzites. 
These rocks are there believed to represent the metamorphic products 
of caleareous or siliceous shales. A similar explanation seems to satis- 
factorily explain the Franklin limestone and Pickering gneiss of 
Pennsylvania. 

‘“According to the above view the two formations were formed 
originally as contemporaneous sediments that varied in different places. 
In some localities fairly pure limestone was being deposited while in 
adjacent regions calcareous muds or siliceous muds in which there 
was little or no calcareous material were accumulating. When these 
sediments were later metamorphosed the beds composed mainly of 
ecaleareous matter formed the rocks called the Franklin limestone; 
the caleareous muds gave rise to the calcareous graphitic gneisses 
observed in the underground workings of the Pennsylvania and Con- 
tinental (Acme) mines; the muds with little calcareous matter formed 
the bulk of the Pickering gneiss; and the more siliceous. sediments 
formed the quartz schists such as occur in the lower levels of the 
Continental. (Acme), mine. The quartz schist. or quartzite phase is, 
not well represented in Pennsylvania, while in New York it forms 
perhaps the most. important member of the Grenville series from an 
economic standpoint. 

‘‘On the surface the relations described above are not readily ap- 
parent because of the solution of the greater part of the calcareous 
matter in the originally calcareous eraphitic eneiss by percolating 
waters. We thus have outcropping only the two kinds of materials, 
the relatively pure crystalline limestone ‘and the decomposed graphitic 
gneiss, consequently the line of separation between them seems to be 
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rather sharp. Underground, however, where solution has been less 
effective the two grade into each other through the calcareous gneiss. 

‘Although bedding planes are not apparent in the Franklin lime- 
stone it seems probable that the limestone and gneiss are conformable. 
This conclusion is based on the fact that the limestone occurs in 
lenticular masses with the greatest length parallel to the strike of 
the gneiss beds,in some localities and probably such relations would 
be found to exist in other places as well if it were possible to obtain 
the necessary data. If, then, we can prove that the two formations 
are conformable, with the Franklin limestone intercalated within the 
Pickering gneiss, we have sufficient evidence for the view expressed 
above that the two are of contemporaneous origin and represent merely 
different lithologic phases of the same series of sediments.”’ 

The Franklin limestone of Pennsylvania is best developed in Chester 
County where F. Bascom has mapped four small areas in the Pickering 
Valley and three in the valley of French Creek. In addition it has 
been observed in the underground workings of some of the graphite 
mines of Chester County as mentioned in the above quotation. 

The Franklin limestone of Chester County has been quarried to a 
small extent for agricultural lime but the presence of considerable 
silicate material has caused the abandonment of all the quarries. 

This limestone is very coarsely grained, in certain places the in- 
dividual particles being as much as an inch in diameter. Graphite, or 
graphite and phlogopite, in small flakes about one-eighth inch in di- 
ameter are rather evenly distributed throughout the rock but with 

‘no regularity or apparent order of arrangement where other minerals 
are absent. But, in certain places, the marbie is very impure and 
various silicates, particularly the basic ones, are present and they 
are arranged in approximately spherical or globular segregations vary- 
ing from a few inches to several feet in diameter. The graphite asso- 
ciated with such segregations is usually in much larger flakes, in places 
as much as half an inch in diameter. Many of the flakes show dis- 
tinet hexagonal outlines. 


Cockeysville marble. The late pre-Cambrian formations of Chester 
County have been classified as follows by the geologists of the U. 
S. Geological Survey: 


Late pre-Cambrian 


Peters Creek schist (“chloritic sericitic quartz schists with chlorite muscovite 
schists’) 


Wissahickon formation (“thoroughly crystalline quartz-feldspar mica rock; gneiss 
and mica schist. A mica schist facies was formerly known as the Octoraro 
mica schist and regarded as Ordovician in age’). 


Cockeysville marble. (‘coarsely crystalline, associated with gneiss and penetrated 
by pegmatites’’). 


Setters quartzite (“occasional and limited development of quartzite beds; in some 
places dominantly a mica gneiss’). 


There are several small areas of Cockeysville marble in the south- 
eastern part of Chester County where marble quarries were long 
operated. In recent years little quarrying has been done and the 
large openings are filled with water. The limestone is developed prin- 

cipally in the vicinity of Doe Run, Avondale, and Landenberg. 


wwe? 
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DESCRIPTION BY DISTRICTS 


Doe Run Area. Bliss and Jonas* (8, pp. 18-19) have described 
the region as follows: 

‘*In the central and southern parts of the Doe Run district lime- 
stone occurs in four distinct areas of irregular conformation. The 
largest area extends from Buck Run almost due south to Doe Run 
village, where the outcrop is pierced by an anticlinal hill of resistant 
quartzite. From Doe Run southwest to Green Lawn there is a con- 
tinuous outcrop; of limestone, and from Springdell directly south 
limestone joining the western flank of the quartzite occurs in a long 
valley that extends to the southern edge of the Doe Run district. 

_ “On the northern and northeastern boundary of the quartzite the 
limestone occurs in two small but distinct outcrops at Guest’s and 
Logan’s quarries. The fourth occurrence is a narrow and irregular 
outcrop along a tributary of Brandywine Creek, about 2 miles north- 
east of Logan’s quarry, and 1 mile north of Upland. 

““Except where it borders the quartzite the limestone of these areas 
is surrounded by the Wissahickon mica gneiss, thereby producing 
a radial and finger-like arrangement of the surface outcrops which 
is particularly striking.’’ 

About one mile north of Doe Run there is an old quarry, long 
abandoned, and now largely filled with water. The stone is a white 
or banded marble with light blue streaks. Some of it is extremely 
sugary In appearance. Some streaks appear to be high in silica but 
most of the stone exposed seems to be a fairly pure non-magnesian 
coarsely crystalline marble. The beds strike N.27°W. and dip almost 
vertically. A thickness of about 50 feet of stone is exposed. The stone 
was burned for lime. 

About one-fourth mile northwest of Doe Run there is a similar 
old abandoned quarry but here there seems to be considerable mag- 
nesian rock interbedded with the low-magnesian marble and streaks in 
which there are abundant flakes of mica. Some of the coarsely ecrys- 
talline dolomite has disintegrated to form a sand. 

Just south of Doe Run Station and north of Springdell there are 
3 abandoned quarries, one of which covers a large area. In the large 
one, the strike and dip vary in different portions of the opening and 
‘there are many small folds but on an average the strike is about 
N73°E., dip 15°SE. Several varieties of stone are exposed. Most of 
it is a crystalline white to gray marble. Some beds appear to be high 
in both magnesia and silica and there are some interbedded micaceous 
limestones and mica schists. The stone resembles some of the Conestoga 
limestones of Chester Valley and suggests the correlation advanced 
above. By working these quarries with care, doubtless several grades 
of desirable stone might be obtained here. The stone was burned 
for lime. 

About 1% miles southeast of Doe Run there is a quarry in a de- 
tached area of limestone showing about 35 feet of coarse-grained 
erystalline dolomite first worked for lime. This is known as Logan’s 
quarry. About 10 years ago, the present owner, Saint Amour Co., 
ground about 500 tons of the raw stone for farm use. The good stone 
is overlain by about 15 feet of sandy stone. About 134 miles farther 


*The limestone now considered pre-Cambrian in age was originally considered Paleozoic and 
is so-called in the report from which these quotations are taken, 
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east but in the same area of limestone, there is a fairly large quarry 
in which the strata are badly twisted and folded. On an average they 
strike about N58°H. and dip 55°SE. The quarry exposes both dolo- 
mitic and low-magnesian marbles interbedded. The stone was burned 
for lime. 


In another detached area of limestone about one mile north of the 
last mentioned quarry and about 3 miles east of Doe Run, there are 
2 old quarries containing both low and high magnesian white to gray 
marble interbedded. There are numerous streaks of mica within the 
marble. The beds dip to the southeast at angles of 30° to 35°. 


By way of summary it may be said that the Doe Run limestones 
are of various types and so interbedded that it would require care- 
ful investigation by trenching and drilling to determine the possibility 
of opening a quarry to obtain a single variety of stone. 


Avondale Area. The largest continuous area of Cockeysville marble 
is situated in the vicinity of Avondale. Bliss and Jonas in their report 
describe the area as follows (3 p. 18). 

‘In the Avondale district the limestone occupies the valley of White 
Clay Creek about Avondale and to the north. The areas are not more 
than half a mile wide and are very irregular. The northern area ex- 
tends southwestward for about 5 miles from the center of the eastern 
border of the Coatesville quadrangle; then it turns south and curves 
about a hill of mica gneiss which lies north of Westgrove; from that 
point it extends southward through Baker and southeastward to Avon- 
dale, where it connects with two belts of the formation—one from 
the east along Trout Run and the other from the north. 

‘*As there are no natural outcrops of the limestone, its extent is 
best determined by the soil it makes—a red clay such as is formed 
by the weathering of a magnesian lime rock. It is exposed for the 
most part in abandoned quarries which are partly filled with water; 
the rock forming the walls may be fresh or partly disintegrated into 
caleareous sand or almost entirely covered by a talus of soil. In the 
region of Baker and Avondale there are large quarries which are now 
being operated in this rock and which furnish valuable marble and 
building stone. 

‘‘The strike of the formation ranges between N.60°HR. and N.70°E. 
The direction of dip is generally southeast, the only prominent ex- 
ception being a northwest dip found in a small quarry just north 
of Westgrove. The angle of dip is low, varying from 20° to 25°. 

‘‘Where pure the fresh rock is a medium-grained, highly crystalline, 
lustrous, white, saccharoidal marble, characterized by the abundant 
development of various accessory minerals. Phlogopite in glistening 
amber-brown scales is in some places so plentiful that, on planes 
parallel to the bedding, the rock may appear to be composed almost 
entirely of mica. Where the phlogopite occurs in smaller flakes it gives 
the rock a variegated appearance, which has won for it the name 
“bastard granite’, Biotite, muscovite, tourmaline in large black erys- 
tals, magnetite, apatite, and pyrite are common accessory minerals. 

‘Evidences of pressure seen in the thin section are twinning of the 
calcite crystals, granulation, and undulatory extinction of the quartz, 
which occurs in interlocking areas forming a mosaic with ealcite. 

‘In the Avondale district the thickness of the limestone, which does 
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not exceed 1,000 feet, represents. only part of the original thickness ; 
the remainder has been removed by erosion,’’’ 

In 1931 no quarries were in operation in, the ‘Avondale area, but in 
the past a great deal of fine white marble was produced here as well 
as lime. Along the south side of Trout: Creek about half a mile north- 
west of Avondale there has long been extensive quarrying. The last 
work done here was about 10 years ago when a Baltimore company 
worked the quarries for building stone and pulverized the fine stone. 
Along this ridge there are several openings and old lime kilns. The 
quarry is now largely filled with water. It is said that a 90-foot face 
was worked. There are several grades of stone in the quarry. Perhaps 
the most common is a very uniform coarse- grained white marble with 
the individual particles about one-eighth inch in diameter. Other 
bands contain little to much phlogopite mica. Some bands are prac- 
tically mica schists in parallel: layers interbedded with the pure marble. 
Some of the marble is gray to light blue generally observed as banded 
‘with the white variety. Much of the stone is very handsome when 
dressed and polished. Most of the stone is fairly ‘low in magnesia 
but rather high in silica because of the mica. 

Just north of Baker, there is a very large quarry now filled with 
water to such an extent that only at one side can the marble be 
seen. The depth of the quarry is not known but it is reported to be 
150 feet. The quarry was formerly worked for both building marble 
and to get stone for burning. There are 8 old lime kilns near the 
quarry. In 1928 a small amount of stone was quarried here from the 
ledges above water level to obtain stone for a bank building in Allen- 
town. Some was also being shipped to Media. As in the previous 
quarry deseribed, the stone in this quarry varies from white to gray, 
free from phlogopite mica, to coarse marble well filled with the golden 
yellowish. brown flakes of mica. It is said that there is one band 
running through the quarry about 20 feet in thickness that is prac- 
tically all mica. The stone varies greatly in the amount of magnesia 
and silica. Whether there is a sufficient thickness of low magnesia 
rock to be worked commercially has not been determined. It appears 
probable that drilling might discover such masses of good stone. 

One mile northwest of Baker, an old quarry now almost entirely 
filled with water appears to have a good quality of stone, judging 
from the limited exposures above the water’s edge. 

Just north of West Grove there are two small abandoned quarries 
filled with water. One of them shows about a foot of decomposed 
sugary marble above the water but the other one has no rock ex- 
posed. An old kiln stands near by. . 

It is to be regretted that these quarries that once furnished high 
grade marble should now be idle and one wonders whether they 
might not be again worked with profit to furnish stone for buildings 
-and by working certain parts obtain stone satisfactory for pen gerade 
lime, for whiting, for flux, for cement, ‘ete. 


Landenberg Area. A little over a mile south of Landenberg is an 
isolated narrow band of Cockeysville marble extending in a northeast- 
southwest direction for a distance of about 214 miles. Near the south- 
western extremity of this band, about 134 miles south of Landenberg 
there are two long-abandoned quarries Tocaten. near the top of the 
hill. There are old lime kilns near by.: The stone is coarsely crystalline 
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and in alternating bands highly dolomitic and low in magnesia. Near 
the surface the stone is decomposed to such an extent that it can be 
crumbled in the hand. The exposures are limited owing to the slump- 
ing of the surface soil. 

About 114 miles to the northeast, near the junction of Walnut Run 
and Broad Run there are two o!d quarries that exposed about 25 feet 
of badly decomposed marble. Some bands are almost free of mica 
and appear to be of good grade. 

The reports of the First and Second Geological Surveys of Penn- 
sylvania contain descriptions of the Cockeysville marble areas as they 
were known at the time those reports were published. 


Analyses of Cockeysville marble 


| 2 3 4 5 
CECOR Mae seer tenes. tisae 94.27 93.31 84.07 73.48 97.50 
Mp CO, asisiatoretiera setotes athe 1.56 1.85 11.14 15.59 5 
BeOS Ad-Or 10. G ovstosoustespiates 26 WD betes nites, 1.04 
Insoluble Saiccee ac peorede eels 3.91 4.84 4.76 10.76 84 


All samples from quarry along Philadelphia, Baltimore and Washington Central 
Branch of Pennsylvania R. R. northwest of Avondale. Nos. 1, 2 and 5, white 
stone, 3 blue stone, 4 gray stone. Analyses 1, 2 and 3 made by Booth, Blair & 
Garrett, 4 by Wellman Iron and Steel Co., and) 5 by Bethlehem Steel Co. 


CAMBRO-ORDOVICIAN LIMESTONES 


The limestones designated as Cambro-Ordovician are confined en- 
tirely to Chester Valley as mentioned on a previous page. In the 
eastern part of the valley included within the county, there are three 
fairly distinct bands of stone that can be differentiated and occasion- 
ally four, as described in Montgomery County. These have not been 
as well differentiated as in Lancaster County so that the descriptions 
are therefore generalized. 


The oldest limestones occupy the northern part of the valley, are 
of Cambrian age, and rest upon the Chickies quartzite which forms 
the northern bounding hills. These limestones represent the Cam- 
brian strata which in Lancaster County and elsewhere have been 
separated into the Tomstown (Vintage, Kinzers and Ledger), El- 
brook, and Conococheague formations. They are prevailingly dolomitic, 
varying greatly in the amount of magnesia which they contain. Prac- 
tically no low-magnesian strata are present in the entire thickness, 
which is probably as much as 2,000 feet, perhaps more. Further, there 
is a rather definite band near the north part of the valley that con- 
tains high-magnesian (over 40% MgCO,) stone low in silica. This 
band which has long been extensively quarried at Cedar Hollow is 
believed to be continuous with that exposed near Bridgeport and 
Plymouth Meeting in Montgomery County. Underlying and also over- 
lying this band of high quality dolomite, there are other dolomitic 
limestones of good grade but in thinner bands, interbedded with shaly 
and siliceous strata. This band of Cambrian dolomitic limestones 
enters from Montgomery County and can be traced westward a short 
distance beyond Cedar Hollow. It may possibly extend through the 
north part of the valley to the vicinity of Exton, although this ap- 
pears to be rather unlikely. How far the band of high grade dolomite 
extends westward from Cedar Hollow will probably not be definitely 
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known until considerable drilling is done, as the limited outcrops fail 
to furnish sufficient information on which to base a conclusion. 


The second band of stone in Chester Valley occupies more or less 
the central part of the valley from the Montgomery County line to 
a point probably near Planebrook or Exton and the northern part 
of the limestone valley from there westward a short distance beyond 
Downingtown. From Coatesville westward to the Lancaster County 
line it appears to be lacking. The strata in this band, aggregating 
from 1000 to 2000 feet in thickness, belong to the Beekmantown for- 
mation. They consist of interbedded low-and high-magnesian rocks. 
In general, the high-magnesian variety predominates so that occasional 
quarries, such as the old Knickerbocker quarries near Mill Lane, have 
been able to obtain a workable thickness of fair grade stone. Going 
upward stratigraphically in the formation and southward in the valley, 
the proportion of interbedded low-magnesian stone increases but no- 
where in the region within the formation does it appear probable 
that high-calcium stone of workable thickness on any considerable 
seale will be found. Many exposures can be’ found where picked 
samples will analyze over 90 per cent CaCO, and no more than 2 or 
3 per cent SiO, or over 40 per cent MgCO, and low in SiO,. Care- 
ful investigations must be made before opening any quarries in this 
section if a more or less exact chemical composition is demanded. 


The third definite band of stone recognized in Chester Valley occu- 
pies the south part of the vailey from the Montgomery County line 
to a point somewhat beyond Downingtown and the entire limestone 
valley from there westward to the Lancaster County line. This con- 
stitutes the Conestoga formation of Ordovician age. This band has 
several types of stone, the most abundant of which is a micaceous 
limestone. The greater part of the rock is a crystalline gray marble 
but running through it in parallel bands are thin laminae of sericite 
mica along which planes the rock readily splits. The flat surfaces 
of the broken rocks coated with overiapping mica flakes resemble 
mica schist but examination of the jagged broken edges shows the true 
character of the stone. This stone is generally low in magnesia but 
fairly high in silica because of the abundance of mica. 

Interbedded with these micaceous limestones and more abundant 
near the base are thin to massive, crystalline, high-calcium marble 
and high grade dolomite. Some of these marble and dolomite bands 
or lenses are continuous for some distance but others are extremely 
local. Near the base of this third series discontinuous lenses of mica 
schists are interbedded with these other rocks. These schist lenses in 
places extend for distances of several miles and are up to 300 feet 
thick or more. In most places these mica schist strata form conspicuous 
ridges through the valley because of their resistance to erosion. 

The micaceous limestones become more micaceous near the southern 
part of the valley and seem to pass without any sharp break into the 
overlying mica schists which constitute the hills bordering the Chester 
Valley on the south. The writer regards these bounding mica schists 
as of Ordovician age and correlates them with the Martinsburg forma- 
tion of the Lehigh Valley. Some geologists believe these mica schists 
to belong to the pre-Cambrian and to have been thrust over the border- 
ing limestones by a great fault. 
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The general structure of the Chester Valley is rather simple but in 
detail it is extremely complicated by numerous folds and faults. The 
various formations outcrop in fairly parailel bands that have the 
same trend as the valley itself. The Cambrian quartzites which form 
the northern boundary of the valley are the oldest rocks concerned. 
They dip to the south-southeast and underlie the entire valley but at 
great depth in the southern portion. The basal dolomitic limestones 
outcropping in the northern part of the eastern half of the valley 
rest conformably on these quartzites. With everywhere the same south- 
southeast dip these basal beds of Cambrian age disappear toward the 
central part of the valley by dipping beneath the Beekmantown (Ordo- 
vician) interbedded limestones and dolomites and they in turn dipping 
beneath the Conestoga (Ordovician) micaceous limestones and inter- 
bedded marble, dolomite and mica schist lenses in the southern part 
of the valley. The uppermost limestones, as stated elsewhere, are be- 
lieved by the writer to pass conformably beneath the mica schists 
of the hills bounding the valley on the south. Thus in crossing the 
valley from north to south one continuously passes over the outcrops of 
older to younger beds. 

The detailed structure can not be discussed so well because of local 
folds and faults, that are abundant in some sections, but not in all 
portions of the valley. In most places these faults as now known 
do not have great displacement and the folds also generally do not 
involve great thicknesses of the strata. This, of course, does not refer 
to the major fold by which practically all the beds originally deposited 
in horizontal layers have now been changed to the general south- 
southeast dip of 80° to 85° or even vertical in places. Any one de- 
sirous of utilizing the limestones of the valley should make a care- 
ful investigation of the structural. conditions. In the progress of 
this study the writer has found that some of the quarry companies 
operating here did not understand the structural problems they were 
encountering and how to take advantage of them or to minimize the 
obstacles which they presented. 

More of these limestones have been quarried for lime than for 
any other purpose. Most of the quarries are small, were worked for 
local use, and are now idle. Several different kinds of stone were 
formerly worked in the valley but at present little attention is given 
to any other than the low-silica dolomites which are used for lime, 
flux, crushed stone, and in a few places for the extraction of mag- 
nesium carbonate, and the hard rocks of any composition used for 
crushed stone. Where used for lime the rock is broken to secure blocks 
10 to 12 inches in diameter (one man size) that are used for lime 
burning; the next size smaller is suitable for flux, and the fragments 
under 2 or 3 inches are used for conerete and ballast. When the 
demand for any one kind is particularly good, special efforts are 
made to produce as much of the desired size as possible. Generally 
it is not profitable to produce the smaller sizes. 

The demand in recent years for road stone has resulted in several 
quarries formerly used for lime being changed or re-opened to supply 
crushed stone. These are most important in the Howellville region. 
The various companies operating in the region have made detailed 
. investigations to find desirable quarry locations. The obstacles en- 
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countered are heavy overburden of clay and rotten rock, interbedded 
strata of high silica content, clay seams or pockets, and contorted 
or shattered stone. For profitable operation the stone must be near 
the railroad and the topographic situation such as to permit ready 
operation and easy drainage. A number of quarries have been 
abandoned because of encountering one or more undesirable conditions. 


DESCRIPTION BY DISTRICTS 


There are so many places in the Chester Valley where limestones 
of different qualities have been quarried that it is not feasible to 
attempt to mention all or even the greater portion of them. Never- 
theless, it is well appreciated that some of these long idle quarries 
may eventually form the basis for active and prosperous limestone 
operations. In general only those areas where limestone quarrying 
is now in process will be described. 


Howellville Area. There has long been extensive quarrying in the 
Howellville region. At an early period it seems that some ornamental 
marble was quarried here although nearly all was used for lime. A 
number of old lime kilns ean still be seen about the active and 
abandoned quarries. At present only crushed stone is being produced 
in this vicinity. 

Just east of the Howellville crossroads there are a number of old 
stone houses along the highway which were used by the workers of 
3 quarries lying a short distance to the south. A large battery of 
old lime kilns now falling into ruins is located near the quarries. 
The two south quarries are in the same line on either side of a small 
stream. The western quarry is almost entirely filled with water which 
is said to be quite deep and now serves as the swimming hole for 
the boys of the neighborhood. The eastern one contains but little 
water. On the south wall of these quarries there is mica schist. The 
strata dip very steeply, 84°S. or more, and are almost vertical in 
places. They consist of a series of interbedded, fine-grained dolomite 
and low-magnesian marble. The overburden is rather thin but in cer- 
tain beds is deep because of the decomposition of these particular 
strata. Both quarries were worked approximately to property lines. 
The third quarry lying somewhat to the north contains the same 
mixture of low and high magnesian stones interbedded. The clay 
obstacles seems to have been here a serious one. 

On the north side of the highway and slightly farther west is the 
quarry of W. E. Johnson, long worked by Samuel Given. On the 
south side of the opening close to the highway, there is a band about 
35 feet wide where the stone is low in magnesia. For a long time 
this was worked separately and the material burned for lime. In 
recent years, however, all of the quarry output goes together for 
erushed stone. The bulk of the stone is dolomitic and satisfactory 
for crushed stone, but not sufficiently pure for a good grade of lime. 
At times considerable building stone has been gotten out also. It is 
a common practice for companies having any demand for building 
stone to put aside those blocks that are of convenient size and shape 
and send the balance to the crushers. In general the strata have 
approximately an east-west strike and dip about 70°S. In the east 
side of the quarry there is a well-pronounced, tightly-compressed 
local fold. 
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The largest quarry in the Howellville region is that of the Howell- 
ville Quarries, Inc. (formerly E. J. Lavino & Co.). This quarry has 
been worked for many years and contains several grades of stone. 
Lime was formerly burned here, fluxing stone has been produced, 
and agricultural pulverized limestone has been made, but now the 
entire output is crushed stone. The quarry is bounded on the south 
by a lens of mica schist which is at times a serious obstacle because 
portions of this useless material break off and fall on the good stone. 
All of the beds dip steeply to the south at an average angle of per- 
haps 80° to 85°. Near the schist there is some high grade low-silica 
dolomite, light buff to white in color, dense and fine grained. Near 
the north portion of the quarry there is some coarsely crystalline white 
to gray marble, low in magnesia. The bulk of the stone is dolomitic 
but with interbedded strata high in calcium. The clay overburden 
has been heavy and much will have to be removed if the quarry is 
extended either to the north or west. The buildings and road limit 
the extension eastward and the mica schist southward. From what 
has been stated, it is apparent that no analyses will entirely repre- 
sent the various types of stone. The following analyses furnished 
by the company several years ago may be regarded as fairly typical. 


Stone from Howellville Quarries, Inc., Howellville 


Cn OO eahis tn. Beas cee 72.07 54.37 
MeCOlA, teaguu isi acs 22.01 35.94 
BiGch.. anenine ey. Ses 3.96 5.80 
ALOE oO & acces 0.70 3.84 


Mill Lane Area. The Knickerbocker Lime Co. (now a part of the 
Warner Co.) long worked quarries extensively at Mill Lane, but 
these are now idle; the valuable lime plant is still in operation, sup- 
plied with stone from the Cedar. Hollow quarries. The company has 
worked quarries at a number of places aiong both sides of Valley 
Creek. On the north side there is an almost continuous opening for 
more than a mile in the same beds. Their No. 4 quarry on the south- 
east side of the creek is in the same strike. Another quarry (No. 6), 
known as the Holland Meadows quarry, lies about one mile to the 
northeast and is in a different series of beds. In the main series 
the beds quarried consist of low-silica dolomite and approximate 100 
feet in thickness. They have a variable but always steep dip to the 
south. Some good stone may still be quarried here but in most of 
the openings it is no longer practicable to work the good grade of 
stone and their high grade lime is made from the stone brought from 
the Cedar Hollow quarry. Some of the poorer grade stone of the 
old quarries is being worked for road metal. 

Samuel Given is working a quarry (known as the Dougherty quarry) 
just northeast of the most easterly of the old Knickerbocker quarries 
for crushed stone. Some old lime kilns show that the stone was 
formerly burned for lime. The stone is dolomitic and similar to the 
‘Knickerbocker material. The beds dip to the south at angles of 50° 
to 70° with the strike approximately east-west. Some layers of ex- 
cellent light buff dense dolomite are exposed in the quarry. Some 
of this stone was shipped to the Johns-Manville Co. for the extrac- 
tion of magnesia. An average of 11 analyses furnished by the com- 
_ pany is as follows: 


ee 


a 
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Analysis of stone from Given quarry, Mill Lane 


DIO ee eters tlntewaueie ese Sots 0.96 
AO Me. On iss ection bins 0.75 
Calcium carbonate ....... 54.26 
Magnesium carbonate .... 43.58 


Cedar Hollow Area. The most extensive limestone quarrying opera- 
tions in Chester County are those of the Warner Co. at Cedar Hollow, 
near Devault. The present quarry represents several consolidations 
of quarries by which the one company now owns all of the ledge of 
fine grade dolomite in the section and has a continuous quarry open- 
ing 3000 feet in length in an east-west direction and 800 feet wide 
in the widest portion. This quarry lies south of the road and kilns. 
Another smaller detached quarry is located to the north. 

The rock is a low-silica dolomite. The beds dip from 45° to 55°S. 
with an approximate east-west strike. There are two bands of good 
stone, the northerly one with a surface outcrop about 500 feet wide 
and the southerly one about 150 feet wide. They are separated by a 
band of high-silica stone that is now used for crushed stone. The 
best grade stone is the light buff or cream-colored, dense dolomite 
that is very low in silica. A gray to slightly mottled dolomite is 
almost as good. The higher silica variety is rather dark and harder. 
The dolomite layers have been greatly jointed and in places so uni- 
formly that the joints resemble bedding planes. 

Quarrying is being carried on in different parts but the bulk of 
the stone now comes from new workings in the quarry floor. This 
new depth is 60 feet below the roadbed and plant. An upper older 
level with about 50 feet face is being extended southward. The com- 
pany has an enormous body of stone of high and uniform grade. 

The stone is used for a variety of purposes. There are 17 lime 
kilns near the quarry and 11 at the old Knickerbocker plant about 
3 miles away that are supplied with one-man size (10 to 12 inches) 
blocks. The kilns are of different capacities. There is a rotary kiln, 
not recently in use, where the smaller sizes were burned. Blocks of 
about the same size as burned for lime are sold to some of the mag- 
nesia companies for the extraction of magnesia. The finer sizes and 
the siliceous varieties are crushed in a modern crushing plant with 
a capacity of 150 tons per hour. Pulverized limestone is also made 
for various purposes. The lime made here is marketed as lump or 
hydrated lime. The plant throughout is well equipped and ca'pable 
of producing high grade products. 


Planebrook Area. In October 1930 the Chester Valley Lime and 
Products Co. opened a new quarry just west of Planebrook P. O. 
near an old limestone quarry worked many years ago for lime. The 
surface clay was used for the manufacture of brick. An emery wheel 
plant was operated at this place for a number of years. The new 
quarry is now only about 40 feet deep and approximately 125 feet 
in diameter. The dolomite occurs in fairly massive beds, dipping 
about 45°S. There is a little interbedded shaly material. The. sur- 
ficial clay runs down in, some bad clay pockets and some of the stone 
has become discolored. This stone is used for crushed stone and 
the clean stone of good quality burned for lime. Four kilns have been 
erected. The crusher has a capacity of 200 tons per day. 
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An analysis of a sampie sent to the Bureau of Chemistry of the 
Pennsylvania Department of Agriculture is as follows: 


Analysis of stone from Planebrook 


CACO Sie a0 ware 54.09 
Mp CO te tie npr soeretenie hers 44.11 
Acid insoluble matter ..... 2.49 


Ackworth Area. ab i in his report on the ‘‘Geology of Penn- 
sylvania’’, Vol. 1, p. 215, described a marble quarry near Ackworth 
(now Whitford P. 6. ) as it was in 1853. His description is as follows: 

‘*A little south of the Valley Turnpike, about three and a haif miles 
E. of Downingtown, is the extensive quarry of superior white marble 
which has for many years supplied Philadelphia with the beautiful 
articles employed in so many of its publie and private edifices. It 
is on the farm of Mr. John R. Thomas. The beds on this quarry are 
slightly contorted. The portion worked for the marble separates into 
two bands. The rock occurs in massive beds, chiefly white, with some- 
times a bluish tinge, and is quarried with great facility. It has been 
much used in the construction of the Girard Coilege and other pub- 
lic buildings which adorn Philadelphia and the neighboring towns. 
This marble is converted into a good lime, but its crystalline or granu- 
lar structure causes it to crumble in the kiln, making it a little difficult 
to manage. The lime from this variety is much esteemed by masons, 
being sold in Philadelphia under the name of Fish-egg Inme.’’ 

This quarry and another near by have long been idle and the larger 
one is now filled with water. 

A short distance east of this quarry described by Rogers, J. N. 
Trego has recently re-opened a quarry for crushed stone. There is 
an old lime kiln near by. The quarry shows interbedded high calcium 
marble and dolomite. A short time ago an option was secured on the 
property and it was prospected by drilling to determine whether the 
quality of stone obtainable would be suitable for the manufacture 
of Portland cement. The results obtained were not favorable as the 
percentage of magnesia was entirely too high. 


Downingtown Area. In the west edge of Downingtown, close to 
the Pennsylvania Railroad tracks, there is an old quarry in the Cones- 
toga formation. The micaceous ‘limestone appears in the south side 
of the quarry, but most of the opening shows interbedded dolomite 
and marble dipping steeply to the south, almost vertical, and striking 
nearly east and west. 

One mile farther west, an old quarry in micaceous limestone shows. 
that this rock was once used. 

A short distance to the west on the north side of the highway and 
railroad, there is an old quarry in almost vertical dolomite beds, and 
two lime kilns. 


Coatesville-Pomeroy-Parkesburg-Atglen Area. From Coatesville 
westward to the Lancaster County line all of the limestone belongs 
to the Conestoga formation. These limestones have been quarried in 
a few places but not for many years. They consist of micaceous 
limestones with some dolomites and marbles. There is little stone of 
promise in this area. 

In the west part of Coatesville there are fine exposures of micaceous 
. limestone, some of which seems to have once been quarried. There 
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is also a quarry in the same vicinity that shows only dolomitie beds. 
The micaceous limestone was once quarried on the north side of the 
highway a little over a mile west of Coatesville. The strata strike 
N.83°R. and dip 81°SE. 

On the north side of the highway one-fourth mile east of Pomeroy 
a mixture of good grade limestone and micaceous stone was once 
quarried. 

_ One-fourth mile west of Stottsville there is an old opening where 
it is said that some marble was once, quarried. An old lime kiln stand- 
ing near by indicates that part of the stone was burned. 

About half a mile southeast of Parkesburg there are 3 old quarries. 
The largest one, which is about 300 by 175 feet and 35 feet above the 
level of the water, reveals some nice looking marble. The strata strike 
east-west and are practically vertical. The other quarries are in mica- 
ceous limestone, some of which appears to be of good grade but the 
other is decidedly poor. A lime kiln stands near one of the openings. 

A small quarry of no significance is located about one-fourth mile 
southwest of Atglen. 


Additional analyses of Chester County Cambro-Ordovician limestones 


1 2 3 4 5a 5b 
UNG Ui ee SS RS A eee 8 52.13 55.01 | 55.18-54.91 | 54.27-55.01-54.13 | 54.01 54.01 
TCO a ne ree 4426 42.96 | 42.32-41.90 | 42.69-42.32-43.03 | 42.69 42.54 
il} Se eee 1.53 1.50 1.58- 2.12 | 1.78 1.72- 1.51 0.85 1.63 
Fes@s+-AleOs) Ss. 2222-2 oes 1.82 0.72 1.00- 1.12 | 0.82- 0.80- 1.27 0.44 0.57 


1. No. 6 (Holland’s Meadow) quarry of Knickerbocker Lime Co. (now a part of The 
Warner Co.), 1% miles northeast of Mill Lane. Analysis by company. 

2. No. 3 quarry of Knickerbocker Lime Co. (now a part of The Warner Co.), 1 mile east 
of Mill Lane. Analysis by the company. 

3. West end of quarry No. ¥, Knickerbocker Lime Co. (now a part of The Warner Co.), 
Mill Lane. Analyses by company. 

4. Knickerbocker Lime Co’s (now a part of The Warner Co.) Cedar Hollow quarry, % 
mile SE. of Devault. Analyses by company. 

5. Quarries of The Warner Co. at Cedar Hollow, % mile SE. of Devault. a. Quarry No. 
6, average of 10 analyses. b. Whiteland quarry. Analyses by company. 
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CLARION COUNTY 


Although limestone occurs in a great many places in Clarion County, 
no important limestone industries have been developed. Small quarries 
have been opened in scores of places but practically all of these have 
been small operations just sufficient to furnish enough stone for small 
lime kilns or iron blast furnaces. At one time farmers throughout the 
region obtained limestone from outcrops along the hillsides and burned 
their own lime for agricultural use. Also considerable limestone was 
required by the small blast furnaces seattered through the county. 
The ore for most of these furnaces was the carbonate of iron ore bed 
or its oxidized limonitic product that directly overlies the Vanport 
(Ferriferous) limestone. Although this layer was seldom over 144 
feet in thickness and in most places was much less, it was extensively 
worked. Some similar low grade iron ores at other horizons were 
worked in a few localities. All iron ore quarrying or mining was 
abandoned long ago and all the blast furnaces are in ruins. 

In recent years a new use for the local limestones has been developed 
which seems to give some promise. This is the use of pulverized raw 
limestone instead of lime on the soil. Already in a few places in the 
county this has been done and it is probabie that the pulverizing 
business will increase, as satisfactory results have been obtained. 

Four different named limestones have been noted as outcropping 
beds within the county, all included within the Allegheny group. In 
order of age, these are the Vanport (Ferriferous), Johnstown, Lower 
Freeport, and Upper Freeport. Of these, the first only is of real im- 
portance because of its wide development, particularly in the southern 
half of the county, its uniformity and its good quality, whereas the 
others, although used in a number of localities at different times, are 
of minor value. Except in the extreme southwestern corner of the 
county, the Vanport is much thinner and consequently much less 
valuable than in the adjoining counties to the west and south so that 
there have never been any large scale operations such as those in 
Armstrong, Butler and Lawrence counties. 


Generalized section of the rocks exposed in Clarion County 


Maximum thickness in feet Mazimum thickness in feet 

Wonemauzgh) 2roup Pas n euies oes es 239 Lower Kittanning coal 

Mahoning sandstone (upper part) Lower Kittanning clay 

Mahoning coal Kittanning sandstone 

Mahoning sandstone (lower part) Vanport limestone 
Allegheny group ¥ ot J scce sea clns 370 Upper Clarion coal 

Upper Freeport coal Upper Clarion clay 

Upper Freeport clay Lower Clarion coal 

Upper Freeport limestone Lower Clarion clay 

Lower Freeport coal Clarion sandstone 

Lower Freeport clay Craigsville coal 

Lower Freeport limestone Brookville coal 

Freeport sandstone Pottsville. “series fs. 0.0 eee ok chee 1380 

Upper Kittanning coal Homewood sandstone 

Johnstown limestone Mercer shale 

Upper Kittaning clay Connoquenessing sandstone 

Thin coal Potono Series. ch. ASME. Pee ae © 310 

Middle Kittanning coal Burgoon sandstone 

Middle Kittanning clay Cuyahoga (Meadville) shale .. 35 
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The strata in Clarion County are in level or gently dipping beds. 
Several extensive gentle folds trending northeast and southwest cross 
the county ; the beds in the folds all rise to the north. Erosion has re- 
moved large amounts of the original deposits so that one now finds 
the later (younger) beds in the southern part of the county and the 
older in the northern part. 


LIMESTONES OF THE ALLEGHENY GROUP 


Vanport (Ferriferous) limestone. The Vanport limestone is well 
developed in the southern and extreme western portions of Clarion 
County where it has furnished stone for agricultural and building 
lime, pulverized agricultural limestone, fluxing stone for the iron 
ore furnaces once common, and to a lesser degree for structural pur- 
poses. The’ outcrops can be traced along the sides of the stream 
valleys for long distances. It is stated that the outcrops of his bed 
within Clarion County aggregate 450 miles. 

The Vanport limestone, sometimes designated ‘‘Ferriferous’’ lime- 
stone, is one of the most persistent and best known strata of western 
Pennsylvania. It takes its name from the town of Vanport, Beaver 
County, Pennsylvania, where it is typically developed. Wherever it 
is found it is a valuable key rock for identifying other rocks and for 
determining the position of oil and gas.sands. The top of the lime- 
stone is 110 to 130 feet above the base of the Allegheny formation, the 
average distance being about 120 feet. 

Most of the beds between the Clarion coals and the Vanport lime- 
stone are dark-drab shale containing numerous iron nodules. In 
much of the area a coarse sandstone occurs immediately below the 
Vanport. It is generally 1 or 2 feet thick, but locally is much thicker. 
In many places there is no sandstone below the Vanport, and it lies 
almost immediately upon the Upper Clarion coal. 

In quality the Vanport limestone is very pure, an analysis showing 
about 95 per cent calcium carbonate, with little magnesium. The 
rock is dark gray and fossiliferous. Brachiopods and fragments of 
erinoid stems are abundant, and corals, pelecypods, and gastropods 
are common. All of these fossils indicate that the rock is of marine 
origin. The average thickness of the limestone in the southeastern 
part of the county (Clarion Quadrangle) is about 7 feet. Drillers 
report 10 feet of limestone in places, but none of the sections noted in 
quarries exceed 8 feet. In the southwestern part of the county the 
average thickness of the Vanport is about 10 feet and this increases 
to 20 feet south of Callenburg. In the northeast quarter of the 
county, the Vanport is absent except on the tops of a few of the highest 
hills. Whether no ecaleareous material was ever deposited there, or 
whether it was deposited and eroded before the succeeding sediments 
were laid down, is uncertain. 

The Vanport outcrop girdles all the hills near Fryburg. It ranges 
from 5 to 6 feet in thickness and is favorably situated for quarrying 
over a quite large area. It comes out in thin slabs, with characteristic- 
ally irregular faces. In Farmington Township the Vanport outcrops 
near the tops of three hills at Scotch Hills covering an aggregate area 
of 150 to 200 acres. It is 4 to, 5 feet thick. 

The Vanport is found in all the higher hills of Ashland Township. 
In the eastern part of the township, it is from 6 to 6% feet thick. 


310 LIMESTONES OF PENNSYLVANIA 


In places it is so near the tops of hills that the cover is very thin and 
large amounts can be obtained easily. Here it has been extensively 
quarried for lime. In Elk Township it has largely been removed by 
erosion north of Shippenville. 

It is developed in the vicinity of Lucinda where the ore overlying 
the limestone was at one time extensively worked. In Paint Town-. 
ship it is nearly or quite absent and in Highland Township is sparingly 
developed except near Helen Furnace. It seems to be absent in Mill 
Creek. Township. South of Salem some hill summits retain a small 
amount of the Vanport. In addition there is a small tract in the 
northwestern corner of Salem Township but over most of the township 
it has been removed. 

In the northeastern part of Richland Township it lies near the tops 
of hills with so little overburden that it can be easily quarried. It 
ranges. in thickness from 4 to 7 feet. It readily separates into slabs 
from half an inch to 3 inches in thickness. It has been quarried at 
St. Petersburg where it is about 7 feet thick. The Vanport was at 
one time actively quarried for lime near Edenburg where it is about 
7 feet thick. 

In Clarion Township it should be extensively developed but in most 
places it is lacking. A specimen from this locality has been analyzed 
and appears on a later page. 

In Perry Township the Vanport is almost continuously developed, 
outcropping along the hillsides. It varies from 12 to 20 feet in thick- 
ness. An analysis is given below. The same situation prevails in 
Licking Township, where both the limestone and associated iron ore 
were once worked for local furnaces. They outcrop in the hills some 
distance back from Clarion River. 

In Toby Township, the Vanport has a wide outcrop and has been 
quarried in many places, especially in the valleys of Cherry Run and 
Wildeat Run. 

The Vanport limestone and iron ore were formerly worked at sev- 
eral different points in Piney Township. 

The Vanport throughout Monroe Township is about 6 feet thick 
and has been quarried in several places. In Limestone Township, it is 
known to be at least 5 feet thick, perhaps more. | 

In Brady Township, the Vanport is about 15 feet thick with 6 to 
10 inches of overlying iron ore, both of which have been quarried. 

In Madison Township it has been quarried extensively especially 
near Lawsonham and Riversburg. ; 

It is accessible along all the larger streams in Porter Township. 
From New Bethlehem northward along Leisure Run it can be seen 
almost continuously for a distance of five miles. Along this stream, 
Long Run, and Leatherwood Creek, the limestone and associated iron 
ore were widely quarried and used in old iron furnaces. 

In Red Bank Township it has been quarried along Middle Run, 
Town Run, and Pine Creek. It ranges from 4 to 7 feet thick. Along 
Town Run about 2 miles north of Hawthorne the Vanport has a thick- 
ness of 514 feet. It shows the fossils characteristic of the formation. 
A layer of iron ore about 6 inches thick overlies the limestone. "Where 
the Brookville-New Bethlehem road crosses Town Run, the Vanport is 
prominently exposed in the stream bed: ~About one mile north of 
Mayport along Pine Run, the same limestone has. been quarried re- 
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cently by E./V. Minnich to burn for local use. -A similar operation is 
located one mile south of Shannondale where the Vanport is 6 to 7 
feet thick with a -15-foot overburden. 

Irwin HE. Switzer has quarried the Vanport from three pits on his 
farm about 14% miles south of Frogtown where it shows its typical 
character. The bed is 6 feet thick. The upper part is rather shaly. 
Nodules or thin layers of chert! and a thin layer of iron ore are present 
above the limestone. The stone has been pulverized and sold for agri- 
cultural purposes in recent years but it has scarcely been profitable. 
It is ground in a Day pulverizer to 80 per cent through a 100-mesh 
sereen. As much as 300 tons have been sold in one season. 


Analyses of Vanport limestone in Clarion County 


1 2 3 4 
TAO Pei eae 95.232 95.532 95.196. 96.428 
MECG, Ebi erre? fe 407 930 1.265 1.202 

RIO, 5 fet Seem at 2.190 1.960 1.780 1.110 
ROAM OLY 02. . : 1.310 1.050 1.529 867 
Bese teccite Liven 061 070 081 023 


1. Vanport limestone. On Long Run, Porter Township. Bed 5 to 6 feet thick, 
with 9 inches carbonate ore overlying. Brittle; more or less stained with ferric 
oxide; generally pearl gray. (3, p. 87) 

2. Vanport limestone. Hindmans quarry, Clarion township. Fine grained; 
mottled with calcite; rather brittle, bluish gray. (3, p. 87) 

3. Vanport limestone. Sligo furnace, Piney township. Fine grained; rather 
tough, stained with ferric oxide; light bluish gray. (3, p. 87) 

4. Vanport limestone. Barger quarry, Perry township. Rather coarse-grained: 
mottled with calcite; bluish gray. (3, p. 87) 


Johnstown limestone. The Johnstown limestone is practically absent 
from Clarion County. Chance (Report VV, pp. 43-44) reports having 
seen it on Middle Run near Fairmount, where it is 2 to 3 feet thick. 
**Tt is an extremely ferruginous limestone (iron ore) of brownish-grey 
color, rather hard, and breaks in blocks of irregular shape.’’ 

An analysis by McCreath (3, p. 53) reveals its impure character: 
CaCO, 25.089, MgCO, 6.008, FeCO, 37.596, Fe,O, 1.571, Al,O, 4.851, 
S .083, P .474, Insoluble residue 20.100, Fe 19.250. 


Lower Freeport limestone. This limestone which lies from 2 to 8 
feet below the Lower Freeport coal is deveioped locally. Where pres- 
ent it is extremely variable in thickness, ranging from 1 to 6 feet. 
It has been quarried for agricultural lime but does not make a good 
lime. It has been found sparingly in Toby, Porter, Red Bank and 
Piney townships. An analysis (8, pp. 86-87) is given as follows. 

CaCO, 82.000, MgCO, 6.311, Al,O,+Fe,0, 2.736, SiO, 7.940, P. 015. 

The specimen analyzed was collected 3 miles northeast from 
Reimersburg, Toby Township. Exceedingly hard and tough; mottled 
and stained with ferric oxide; color, generally bluish gray. 

It was one time quarried at a point about 4 miles northwest of 
Shannondale where it is 3 to 4 feet thick but of poor quality. 


Upper Freeport limestone. This limestone lies from 3 to 10 feet 
below the Upper Freeport coal. In most places it seems to be absent. 
It is from 2 to 5 feet in thickness, dove to gray color, with a fairly 
well developed conchoidal fracture. 


~*~ 
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In Perry Township it has been quarried quite extensively. It is 
about 5 feet thick. 

It appears in a few places in Toby Township, especially at Myers 
Hill, in Porter Township at Squirrel Hill; in Limestone Township 3 
miles southwest of Limestone; in Madison Township near Sandy Hol- 
low and New Athens; and thence northwestward more or less con- 
tinuously to Concord Church in Perry Township. 


Analyses of Upper Freeport limestone in Clarion County 


1 2 
CaS, 32, SOR Ms 93.803 82.678 
MeOG, oe ee 2.270 82.248 
AIO.t-Be.O, ng os bs 165 1.365 
Tete SAN Re 1.800 5.320 
1 AR AE et et 008 022 


1. Freeport Upper limestone. At New Athens, Madison township. Rather fine 
grained; mottled and seamed with calcite dark gray. (3, pp. 86-87.) 

2. Freeport Upper limestone. MReichert’s quarry, Perry township. Rather fine 
grained, mottled with calcite, dark pearl gray. (3, pp. 86-87) 
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CLEARFIELD COUNTY 


Limestone is not well developed in Clearfield County, although the 
Johnstown, Lower Freeport, and Upper Freeport limestones have all 
been recognized. No one of these is continuous or regular in its occur- 
rence, thickness, or physical and chemical characteristics. Half a 
century ago when limestone was burned locally for agricultural pur- 
poses in most of the farming sections of the State where limestones 
occur, there seem to have been a number of places in the county where 
one or another of these limestones was quarried in a small way. The 
writer has failed to obtain any information of any limestone quarry- 
ing in recent years and there is no prospect of the county ever having 
any important limestone operations. — 

The Johnstown limestone lies 1 to 4 feet below the Upper Kittanning 
coal bed and is generally from 114% to 244: feet in thickness. It is 
impure and practically worthless, although attempts have been made 
to use it for agricultural lime. 

The Lower Freeport limestone lies 1 to 4 feet below the Lower Free- 
port coal bed. It is in most cases 2 to 4 feet thick with a maximum 
thickness of 8 feet. It has been quarried more extensively than any 
of the other limestones of the county. Its use has been almost, if not 
exclusively, for burning for agricultural lime for local use. It is 
normally a gray to dove-colored, compact, crystalline limestone of fairly 
good quality. The two analyses given on a later page show the chem- 
ical composition at two localities. 

The Upper Freeport limestone lies 6 to 12 feet below the Upper 
Freeport coal bed. It is developed in few places in the county and is 
of little economic importance. 

The Vanport limestone is not definitely known to exist in Clearfield 
County. Since the horizon at which it should be found occurs within 
the county, it may sometime be found in certain locaiities. 

A few typical occurrences of limestone in the county follow. These 
are by no means the only localities where limestone is present, but they 
are representative. A limestone bed near Kylertown, Morris Township, 
was one time quarried for agricultural lime, but it was found to be 
too high in iron to burn well. 

A hard, compact, bluish-gray limestone, probably the Lower Free- 
port, was once quarried on the bill overlooking Glen Hope. A sample 
analyzed by McCreath (3, pp. 77) gave the following results: 

CaCO, 93.810, MgCO, 1.710, S .053, P .008, Insoluble residue 2.070. 

In Jordan Township limestone, probably the Lower Freeport, is 
said to have been quarried about 2 miles southeast of Ansonville for 
agricultural lime many years ago. 

At Lewisville, Greenwood Township, the Johnstown is said to have 
been quarried and burned, but with unsatisfactory results on account 
of its impurities. 

The Lower Freeport limestone, 4 to 5 feet in thickness, was once 
quarried for agricultural lime on several farms a few miles southeast 
of Pennsville, Penn Township. 

In Lawrence Township, about half a mile east of Clearfield, on 
Clearfield Creek, the Lower Freeport limestone, dark blue and erystal- 
line in character, was once opened. An analysis by McCreath (3, p. 
77) gave the following: 

813 
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CaCO, 91.880, MgCO, 1.892, S .185, P .031, Insoluble residue 2.770. 

Ashley (5) reports 58 inches of Upper Freeport limestone about 2 
miles north of Newtonburg in Bell Township. 

In Brady Township, limestone, probably Lower Freeport, has been 
quarried in a few places northeast and southeast of Luthersburg. ‘‘It 
occupies only the high ground, and is three to four feet thick, gray, 
compact, sonorous, and when weathered, yellowish or brownish, from 
the amount of iron, which it sometimes contains. It is burned some- 
what for agricultural purposes, but will not make a white lime for 
plastering.’’ (4, p. 163). South of Troutville a similar limestone 
is known to be present. 

In the southwest corner of Brady Township, along the East Branch 
of Mahoning Creek, Ashley (5, p. 24) describes a limestone occurrence 
as follows: 


Section of limestone at the W. P. Pifer quarry 
Ft. in. 


Cay ane i are nd of Tito ora aoa alana oats Beshatanen’ Ge veS « 1 
Clay Dr ow nisi jst cups cue c tears iui mia) Meleieints | stelexsye 3 
AINEStOM Cres wyatt. sein A seheneas tokio aie catenerale casle ate oiines 
Limestone and clay er awertas cance sees. aac th 
Limestone, dense, compact, bluish gray ...... 2 
Clay aa Sr iccs. Miche a Menino Seetva crane eet chatah mb ais raies 


&> > Oo 


Total limestone wearo asin Wa cmtiemen nateaate es 4 8 


““The correlation of this coal and limestone is not known, but the 
limestone is about in the general position of the Ames limestone, 
though it does not have the dark-bluish or greenish-gray color, nor 
the granular surface due to crinoid stems, that are characteristic of 
the typical Ames of western Pennsylvania.”’ 
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CLINTON COUNTY 


The limestones are almost entirely confined to the southeastern part 
of Clinton County. As in the ease of various other sections in Central 
Pennsylvania, these limestones at one time were quarried in a small 
way in a number of places, but within recent years there has been little 
activity except at Salona where two companies have been working 
for a great many years. One of these, however, has recently closed 
operations. 

The limestones of Clinton County are confined almost exclusively 
to the Canadian-Ordovician and Helderberg (including the Tonolo- 
way) series, although a few impure limestones have been reported from 
some of the younger series of rocks. 


CANADIAN AND ORDOVICIAN LIMESTONES 


The Canadian and Ordovician limestones of Clinton County are 
found in three anticlinal valleys lying to the south of Bald Eagle 
Mountain. These are Nittany, Sugar, and Nippenose. Sugar Valley 
lies entirely within the county whereas only the northeastern portion 
of Nittany Valley is included, the major portion lying in Centre 
County. Likewise, only a small part of Nippenose Valley lies within 
Clinton County, the greater part being within Lycoming County. 

Nippenose and Nittany valleys are in a straight line and are part 
of the same anticlinal fold. The axis itself is wavy and the limestones 
were brought sufficiently near the surface only in certain portions to 
permit their solution and the formation of valleys. The uplift was 
much greater in Nittany Valley than in Nippenose Valley. Only 
the upper beds of the Canadian strata and the Ordovician strata are 
exposed in Nippenose and Sugar valleys, but a great thickness of 
Cambrian beds is exposed in Nittany Valley in Centre County. EHro- 
sion has exposed the Canadian and Ordovician limestones in the cen- 
tral portions of all of these valleys. The strata dip away from the 
axes of the folds and disappear beneath the Ordovician shales that 
form a continuous band about the valleys. The shales in turn dip 
toward the sides of the valleys and pass beneath the younger hard 
resistant sandstones that form the high bounding valley walls. The 
only easy: access to these vaileys is along the streams that drain them 
and that have cut deep narrow gaps in the enclosing barriers. 

No railroads enter Nippenose and Sugar valleys. The soil is fertile 
and some excellent farms are located in them. 

Within the Nittany Valley the chief operation is at Salona where 
the Bellefonte Lime Co. has a large quarry in which there are several 
grades of stone of commercial importance. At one time lime was 
burned here but within recent years crushed and pulverized stone 
alone have been produced. Certain layers only are sufficiently pure 
for high grade lime whereas a great thickness is suitable for highway 
construction, railroad ballast, concrete walls and blocks, ete. At one 
time some of the best stone was pulverized for agricultural use. It 
was sold under a guarantee of 90.80 per cent CaCO,. The capacity 
of the crushing plant is 700 tons per day. The quarry face is about 
150 feet high and one-fourth mile long. There is a small cave in the 
west part of the quarry in which the jaw of a Pleistocene bear was 
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found in 1929. A branch of the New York Central Railroad has been 
built to the quarry. 

J. M. Walker until recently worked a small quarry a short distance 
to the northeast of the Bellefonte Lime Co.’s quarry to obtain stone 
for burning. He worked a thickness of about 30 feet of stone, 22 feet 
of which is a gray, high-grade stone underlain by 8 feet of very dark 
stone also of good quality. As the two varieties burn differently it is 
necessary to burn them separately. The lime manufactured was used 
for spraying, for mortar, and for fertilizing purposes. The average 
production is about 600 tons of lime per year. 

In 1929, a small quarry was in operation for crushed stone 2 miles 
southwest of Cedar Springs; another one, just south of Parvin; and 
another similar working about half a mile east of Abdera. In the 
Parvin quarry a little fluorite was observed associated with vein cal- 
cite. In each of these quarries the rock used is fairly high in mag- 
nesium. At Cedar Springs, there is an old quarry and two lime kilns. 
The quarry shows alternate layers of high and low magnesium rocks. 

In other places within Nittany Valley old quarries and lime kilns 
ean be found. The so-called Bellefonte ledge of unusually pure lime- 
stone is present but is thinner, hence it would not be advisable to open 
any quarry for this band alone. For stone for crushing there is an 
almost unlimited amount of satisfactory stone and many favorable sites 
might be found. 

Only the extreme western end of Nippenose Valley extends into 
Clinton County. Ordovician limestones form the valley fioor but no 
place is known to the writer where the ordinary limestones have been 
quarried in this part of the valley within recent years. 

Platt (3, pp. 80-81) gives the following description of a locality 
where limestone was formerly quarried and ground for agricultural 
use. 

‘*In the southwest part of the Nippenose Valley, just across the 
Lycoming county line and therefore in Clinton county, a so-called 
plaster is opened on the Joseph Wilsham place. 

‘‘The rock dips to the northward 7° or 8°, and in appearance is a 
bluish limestone, with much calcite, and very fossiliferous in layers. 

‘‘This rock has been ground up and used as a plaster, and indeed 
is now used for that purpose. It sells readily to the county around, 
in considerable quantities, at prices but little below the Cayuga or 
Nova Scotia plaster. Mr. Metzgar and others have a mill near the 
quarry. 

‘‘A specimen of the ‘plaster’ rock and of the ground ‘plaster’ were 
forwarded to the Laboratory of the Survey, and on analysis were 
found to have less than one per cent of soluble sulphate of lime. (A. 
S. McCreath) : 


Silicie: acid 7. ase sicus eran oh ieee 2.660 
Carbonate Of Time tec csiun cnlen eee 95.071 
Carbonate of magnesia ........... 1.044 
Carbonate of manganese ......... trace 
Phosphate of dime, aiieniele acm. someon trace 
Carbonate Of inom) sek vss asec see .261 
Sulphate of Wime aves .s oe 5s «cles -744 
Organic matter and water ....... .220 


100.00 
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**Geologically the horizon of this so-called plaster rock is about 500 
feet below the bottom of the slates of III. 

““The analysis shows that the rock is in no sense a plaster rock, 
but simply a limestone.’’ 

An interesting deposit in Nippenose Valley belonging to the upper- 
most part of the Trenton or the base of the Martinsburg (Reedsville) 
has been utilized as a black pigment or filler. It is an intensely 
black argillaceous limestone interbedded with black shale that 
has been quarried by the Penn Keystone Co. about 3 miles west 
of Rauchtown and, at one time, somewhat nearer Rauchtown. The 
quarry product is hauled to a mill in the gap south of Antes Fort 
where it is dried and finely pulverized. 

Fossils are rare in the material best suited for the production of 
black filler but are abundant in the layers of purer limestone, particu- 
larly at a quarry once worked near Rauchtown but now abandoned. 
There the fossils are of Trenton age. The amount of carbonaceous 
matter present is large and in the weathered portions where 
the rock has decomposed through the removal of most of the CaCO,, 
the black coloring matter will rub off readily and resembles lignite 
in appearance. Pyrite is present in places in the form of tiny crystals, 
in nodules, and in small veinlets. 

Sugar Valley is floored by Canadian and Ordovician limestones 
which have never been utilized to any large extent. The writer has 
not had opportunity to investigate the limestones of this valley. The 
following quotations are taken from Report G4 of the Second Geolo- 
gical Survey of Pennsylvania. (2, p. 36) 

“‘This beautiful and fertile canoe-shaped limestone valley is from 
one to one mile and three-quarters wide and about seventeen miles long. 

*‘Tt is surrounded on all sides by the mountains formed by the 
outcrop of No. IV,—the Oneida and Medina sandstones. Between 
these and the limestone floor of the valley is a band of slaty and 
shaly measures (No. III) forming the mountain flank. Very fair 
land often results from a disintegration of these. measures when free 
from the debris of mountain sandstone with which they are usually 
covered. 

“‘The anticlinal which elevates the valley-forming limestones of 
Sugar valley gently dies away at both the eastern and western ends 
of the valley. The greatest thickness of limestone is therefore brought 
above water level near the centre of the valley.’’ 

‘‘The drainage of Sugar valley is not nearly so irregular as that 
of Nippenose and Nittany. Sink-holes and underground water courses 
are more rare. The whole valley is drained by Big Fishing creek 
which rising at the east end of the valley flows westwardly through 
its whole length, keeping near the centre of the valley and finally 
flows into Nittany valley through the sharply cut and tortuous gap 
at Washington furnace.’’ 

Rogers (1, p. 492) gives some additional information as follows: 
“About three and a half miles from the west end, upon the main 
road up the valley, a pale blue fetid limestone occurs, speckled with 
yellow spar like the Nippenose ‘marble’. It dips 20°. Sandy lime- 
stone in the creek, two miles further east dips 15° north. The anti- 
clinal becomes more regular towards the middle of the valley. In 
Kleckner’s Gap the dip is 30° north. 
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‘‘The margin of the limestone recedes a little farther from the 
foot of the mountain east of Kleckner’s Gap. At the furnaces there 
is a quarry of massive strata dipping 10° N.20°E., marking the 
decline of the anticlinal in that direction.’’ 

A small quarry has been worked for road metal recently between 
Logantown and Carroll. 


HELDERBERG AND OTHER LIMESTONES 


The Helderberg limestones of Clinton County form a band from 
one to two miles wide extending entirely across the county, but they 
are exposed in few places. The Susquehanna River flows through 
the belt from Lock Haven eastward and Bald Eagle Creek flows 
through the limestone belt from the Centre County line to its june- 
tion with the Susquehanna below Lock Haven. Both of these streams 
have formed wide flood plains of alluvial deposits that conceal the 
underlying rock. It is improbabie that these limestones will ever 
be of much value in this section. 

Chance (2, p. 46) gives the following statements: 

‘‘In the ridge at Farmington (Flemington), between Lock Haven 
and Mill Hall there are several exposures of a limestone which is 
probably of Lower Helderberg age, but it is possible that it may be 
the same with that opposite Lock Haven which belongs either to the 
Marcellus shale or Upper Helderberg group. 

‘“No measurement of the thickness of these limestones is reliable, 
as the truth of any calculation based upon the meagre data furnished 
by these outerops, is vitiated by the minor folds traversing Bald Eagle 
valley from Mill Hall to Pine Creek. One of these axes evidently passes 
eon the southern edge of the hill in which the limestone is ex- 
posed. 

Some other Jimestones within Clinton County once received some 
attention, but have long since been almost forgotten. The following 
descriptions by H. M. Chance furnish more data than ean readily be 
obtained in the field today. (2, p. 55) 

‘“‘The Marcellus shale is laid bare by roadside euts and natural 
escarpments along the river road, just opposite Lock Haven. It here 
includes a series of impure beds of limestone, which have been tested 
unsatisfactorily for the manufacture of lime. They were quarried 
quite largely and used for ballast in the dam, and have also been 
used for foundation building. 

‘‘At first sight it appears as though these beds should be referred 
to the Corniferous limestone, but they show none of the character- 
isties of that rock, and are underlaid by black slates, lithologically 
identical with the Marcellus. Were they Corniferous beds, the Oriskany 
sandstone should be found beneath them, and in the absence of that 
stratum they should lie upon the Oriskany lime shales or upon the 
Lower Helderberg limestones. The interposition of 177 feet of black 
slaty shales at this horizon, and the absence of a corniferous char- 
acter, fix their proper position as calcareous bands in the Marcellus. 

‘‘They are again exposed along the canal, a short distance east of 
Lockport, and also about one mile east of town. At the latter locality 
a slight downthrow fault is beautifully exposed in a vertical cutting 
on the tow-path.”’ 

‘‘At the foot of the mountain (2, p. 45) one mile east of Lock 
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Haven are two limestone quarries evidently situated on the same bed 
that has been worked at Mill Hall, and which probably belongs to No. 
V, occupying the horizon of the Niagara limestone. Both the quarries 
are opened on the face of the stone, or parallel to the strike, and 
“‘strip’’ rather than ‘‘quarry’’ the rock. 

“The following is an average description of the stone exposed: 


‘AW’ Massive hard’ blue limestone 32.30. 0. oses cea chen 4 feet 
B. Thin bedded, argillaceous, concretionary limestone .... 5 to 8 feet 
C. Hard massive dark blue limestone, fossiliferous, exposed 6 feet 


‘‘Large veins of calcite—sometimes 18 inches thick—traverse the 
rock along the cleavage planes, and often enclose large water worn 
sandstone pebbles and more or less triturated fragments of limestone. 
The presence of these pebbies can only be explained in two ways: Ist, 
the river may have washed them into the crevices when flowing at a 
level 40 or 50 feet above its present elevation, or 2d they may have 
been triturated and worn into pebbles from angular pieces by sub- 
terranean water channels in the limestone. The former theory seems 
more plausible than the latter. 

““The dip here ranges from 35° to 45° north by west. 

“‘Baird’s quarry which is the most easterly of the two is still work- 
ing, but the other, which is owned by the city of Lock Haven has 
been idle for some time. Though the lime yielded by this stone is 
said to be excellent lime for agricultural purposes, it can not be used 
advantageously for building, on account of its rather dark color.”’ 

““The limestone quarry at the mouth of Fishing Creek gap has 
been open for many years, but was never very largely worked. About 
25 feet of hard, massive, fossiliferous limestone is exposed, dipping 
nearly vertically to the northwest. It is probably of Niagara age, 
and has been included in No. V, in the section. The stone has been 
used for agricultural and building purposes, and aiso as a flux in 
the old furnace.’’ 
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COLUMBIA COUNTY 


The limestones of Columbia County are found at several horizons 
but with the exception of a very few cases, the only limestones of 
economic importance are contained in the Helderberg (including 
Tonoloway) series. Other impure limestones have been found within 
the county. These are at the top of the Hamilton, where the Tully lime- 
stone is developed in places, in the Salina (?), and in the Clinton 
groups. 

The limestones have been utilized’ mainly for agricultural and 
building lime. When small iron furnaces using local ores were in 
existence they were quarried for flux and since the advent of hard 
surfaced roads and concrete structures, a number have been pro- 
ducing crushed stone. Near the main highways they have been used 
more extensively. This is weil shown by the number of quarries in 
the band of Helderberg limestones that cross the county from Berwick 
to Bloomsburg. 


HELDERBERG LIMESTONES 


The outcrop of Helderberg limestones in Columbia County is in the 
form of a long loop like a hairpin that extends from the Montour 
County line eastward to Berwick where the two arms connect. The 
two bands are approximately parallel to each other and to the course 
of Susquehanna River between Berwick and Bloomsburg, at which 
point the river makes a sharp southward bend. The southern band 
lies close to the river and in a few places is concealed from view by 
the deep gravel deposits that form the beautiful, almost level terrace. 
Throughout the county the two bands are 2 to 3 miles apart. 

The explanation for the unusually symmetrical occurrence of the 
Helderberg outcrops is found in-'the structure. In the folding of 
the Appalachian Mountains at the close of the Carboniferous, a great 
anticlinal fold invoiving these limestones was developed in which the 
Helderberg lay buried beneath overlying sediments. Erosion since 
that time has removed the top of this fold, wearing away not only 
the more recent strata but also the top of the arch of the Helderberg 
beds and leaving exposed the strata on the sides of the axis of the 
fold as we find them today. 

The Helderberg of the county contains a variety of limestones 
differing both in chemical composition and physical characteristics. 
Chemicaliy some beds of massive stone are high in lime and ean be 
used to make a superior grade of lime. These, however, are inter- 
bedded with shaly beds, high in silica, alumina, and iron and almost 
useless where they are thin-bedded, which is commonly the case. 
Some beds are also relatively high in magnesia. The alternations from 
massive to thinly laminated beds which is shown in a number of ex- 
posures is an objectionable feature. 

The Helderberg limestone outcrops in a continuous biuff trending 
east-west and facing the very flat alluvial terrace extending between 
Berwick and Bloomsburg. It has been extensively quarried in many 
places and for a long time. Undoubtedly nearly all the stone was 
burned for agricultural lime and used for flux for iron furnaces in 
Bloomsburg and Berwick. In recent years crushed stone has also 
been prepared. 

820 
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The beds dip to the south at angles of 30° to 45°. They are in 
the main fairly regular although in certain places they have been 
shattered and twisted, producing breccia. Much calcite vein matter 
is present. Galena, sphalerite, and pyrite are not uncommon in these 
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Fig. 10. Limestone areas in Columbia County. 
1. Baker Stone Co. 2. Bradley W. Hess. 3. A. M. Hess. 4. E. J. Girton. 


calcite veins and north of Almedia the zine and lead ores were one 
time mined. White (2, p. 262) describes the occurrence as follows: 

‘‘lead and zine have been found in small quantity near the western 
line of this township (Center) in the rocks associated with the bed 
into which Pohe, Miler, and others have quarried for lime; and some 
New York capitalists have expended several thousand dollars in at- 
tempting to develop the ores in paying quantities. A tunnel for this 
purpose was driven into the bluff for several rods, just west from 
where the road turns south to Levi Miller’s; but nothing of value 
was discovered in quantity sufficient to warrant mining, although 
some rich nuggets of Galena and Zine ore were found. So far as I 
could determine, these minerals seem to come in the rocks which be- 
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long near the junction of the Bossardville limestone with the Upper 
Salina impure limestones, and are therefore at about the same geological 
horizon as the lead and zine mine in Northumberland county, three 
miles below Sunbury.’’ 

Drill prospecting was in progress in 1929 to try to locate a work- 
able quantity of ore. There is an old shaft 150 feet deep. It is re- 
ported that altogether $75,000 worth of ore was once shipped from 
this place. Fine specimens were obtained from the dumps. 

The Helderberg in this section contains some excellent stone but 
also a large amount of shaly material that is worthless. This shaly 
stone has been thrown into large dumps and now is being hauled 
away for road construction (not State roads). 

The best stone is a dark-colored, rather massive rock that breaks 
almost like glass. Little ‘‘eyes’’ of white calcite give it the name 
of ‘‘bird’s-eye’’ limestone. This is a very pure calcite stone. Beneath 
this best layer, there are thin beds of hard limestone with occasional 
thin beds of shale. This too is used for lime, although it is less pure. 

Overlying the good stone is hard impure stone suitable for road 
metal and some worthless shaly beds. The high-grade stone contains 
solution cavities in places. The best stone and the thin-bedded lime- 
stones are each about 60 to 75 feet thick. The overlying hard, less 
pure stone and worthless shale probably average 50 feet in thickness. 

Inasmuch as the principal workings have been in the south band of 
the Helderberg limestones, these will be described first. 

The Baker Stone Co., a consolidation of the plants of the Paragon 
Plaster and Supply Co. and Lowe Brothers, located immediately north 
of Lime Ridge Station and half a mile north of Lime Ridge (Center- 
ville) village has been the most important producer in recent years. 
The quarry is an old one about one-fourth mile in length and was 
described by I. C. White in his report (2, p. 260) published in 1883. 
The section which he gave then is more complete than can be readily 
made now. It is as follows: 


Section in quarry of Baker Stone Co., Lime Ridge Station 


Feet 

1. “Limestone, bluish-gray Gata ach «6 vlasil Saw =)o.<te s osie & trsile aches oleae 5 
2. Shaly limestone and limy shales, gray .......5.s<<00+-scecesesneee 10 
8.) limestone, (bluish-grayy ‘shally ascii te oases =~ teats rete cee eel 8 
4.5, Toimes sRales? 0. Senso ans Seieus ae leatere Gieeaanaie t sotortencuart es there aaa 2 
eet Shall y } Li OSE ONG iegs. sacs cyeteheus tonite cones. uicuctisabstisenes eats pana kes akrnieee ere eae aa 3 
6. Limestone, blackish, full of Leperditia alta ..............00..20ee 5 
7. Drab, sandy shale, (Stromatopora bed?) ...........eceeeeseeeseces 6 
Soe Darke biter Lim ya Shales care grade cya sacet-ake ety Uresstee neler wt Cael nee meee 6 
9) . Limestone, bluish-graty, and) dark’. i cen .ds. csc. ea te «eer a eweisien 25 
10. Rough, curly limestone, dark blue, fossiliferous .................. 10 
Ie eBastard: UWMest O16 ot as ~ ceGher depo wieln Dues tlk. tae ee Oe ee eee. ae 20 
L227, uimiestowe; Dl We vecwwc.t teers. aco wrclstaie eit the tera ek nee 6, SURE AEC e sarees 20 
Lo. cblush-biickestelly slimestone’ =. aia «sone tote crews ce crenata 40 
14. Limestone, more: massive, bluish .......... 0.200.000 u0ceeon ane 6 
1b, limestone) dark, blue or blackish: J... .5/8 ose uci octoes okie anie ee oeete 14 
16.) Darkblue shelly ‘limestone’ sc, + ews 10 ce seen ees ote le eee Re rene een ies 15 
1%, #Shaly;dark limestone ‘to base <4: 6.. .g os ae ie Rene ete eee 10 
PGA SthiGknegey...s cise siting Wo. shotaha sumereyatee ts ogee lette ise stalker SRT me 205 


At present the quarry shows the beds from Nos. 8 to 17. The 
thicknesses are slightly different than those given above. The No. 8 
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layer is discarded as waste, Nos. 9 to 11, consisting of hard stone, 
are crushed for road metal, and Nos. 12 to 17 burned for lime. The 
thickness of good stone for lime is slightly over 100 feet. The upper 
portion, 60 to 70 feet, is mainly a dense blue stone, breaking with a 
glassy fracture and containing numerous eyes of white calcite. The 
underlying material is thin-bedded and contains some shaly bands. 

There are 11 stone kilns on the property, 9 of which were in opera- 
tion in 1929. Part of the lime is hydrated. The company has an- 
nounced its intentions of pulverizing some of the raw limestone for 
fertilizing purposes. 

West of the Baker quarry, Bradley W. Hess works a small quarry 
and burns lime. He has 8 kilns. 

Much quarrying has been done in the ridge just north of Almedia 
and there are very large quarries there. In 1929 only one was in 
operation and that on a small scale. A. M. Hess was working an old 
quarry for just enough stone to supply one kiln and burning lime 
for agricultural use. The quarry follows the strike about 1200 feet 
and the working face is about 150 feet high. The beds dip south- 
ward at an angle of about 35°. In this opening the beds were quarried 
below the road level, not common in this section, and a big opening 
is now filled with water. 

Dr. Frank Baker also owns a large Giereyd in the same area which 
was idle in 1929. It was in this quarry that much galena and sphalerite 
were once obtained although the principal mining for these materials 
was done a short distance to the west. 

In the southern Helderberg band west from Bloomsburg in Mon- 
tour Township, only one quarry was in operation in 1929, although 
several were being worked in this band just across the county line in 
Montour County. The quarry in operation was that of E. J. Girton, 
about 2 miles west of Fishing Creek on the north side of the high- 
way. This is the old Eck quarry described below. There are 3 kilns 
but only 2 in use. The plant is in operation in the spring and fall 
to supply lime for the farms of the vicinity. The stone quarried is. a 
thin-bedded black limestone. Since this section was once the site of 
extensive quarrying and the operations have been quite fully described 
by I. C. White, it seems advisable to quote from him. 

‘‘The lower Heiderberg limestone (2, p. 244-249) makes a low ridge 
through the township bounding the northern side of the Hamilton 
valley and separating it from the Salina valley next north. It is 
quarried at several places in the township, and we shall now describe 
the principal of these, beginning at the west and going eastward. 

“The first quarry is about one half mile east from the western 
boundary and is known as the Mauser quarry. At that locality the 
following section revealed at the numerous excavations and cuttings 
made in quarrying: 


Mauser’s Quarry 


Feet 

LU CLL Aare erate 5 Carte tere atte ar ntend aifoia tana citar lore alle! dfotlevatlenorteye/'elieat 5 

2. Limestone, shaly and flaggy, bluish ....:......02.ees-eeceseees 10 
8. Stromatopora bed, a massive, bluish-gray limestone, composed 

almost entirely of Stromatopora concentrica .............. 12 

4.) Eimestone, shaly, bluish’... 02 02-0022 isco sence wees e tees 5 


5. Limestone, massive, gray, containing vast quantities of Haly- 
sites catenulata (Niagara) ~...+.00008- Meets etetrs eral aves Tk ate 20 
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6. Limestone, rough, gray, somewhat crystalline, a mere mass of 

Crinoidal fragments, broken shells, and a coral very much 

resembling Oladopora multipord .....-+.scceceecsecscenee 12 
7. “Bastard limestone,” a buffish impure magnesian bed, containing 

Beyrichias, Strophomena rugosa, Atrypa reticularis, and 

very probably representing the Stormville Cement beds of 

Pike and (Monroe! counties %..seinis «si. «1 oe ofe= este a loll in 20 


8. Bossardville limestone: 


a. Dark blue or blackish limestone in thin, flaggy layers, 
much streaked with calcite; the purest bed in the series, 


known to the quarrymen as the “main branch” ...... 35 

b. Shaly limestone, dark-blue, the layers only 14” to 1’ thick, 
TIM DUTE’ oh. cetescce aik.scoaeCAie ctecat a] o cdle oT eta lwince ot atr ste ale eae ha east 35 

ce. Flaggy limestone, dark blue, quite good ..............+-- 30 

d. Shaly limestone, bluish-gray to bottom of exposure .... 10 a 
Total thickness of limestone measured ..............-. 189 


“‘No. 2. A line of cherty sandstone bowlders 20 to 25 feet above 
the top of No. 2, marks the presence of the Stormville conglomerate 
horizon of Pike and Monroe. 

‘*A well just below the base of the Bossardville beds brought up 
the impure buffish and pale green beds of the Salina. 

‘‘Therefore if we add 25’ to the top of the section and 10’ to its 
base we should have about 224’ for the entire thickness of the Lower 
Helderberg limestone at this locality exclusive of the Stormville shales ; 
including these would raise the thickness to 300’. 

‘No. 3. The Stromatapora bed is certainly identical with the stratum 
noted in the Stormville limestones of Pike and Monroe which con- 
tained so many Stromatoporae; and its occurrence here gives an un- 
mistakable and valuable horizon for correlating the beds of the Monroe 
county Lower Helderberg with that of Columbia and Montour. This 
stratum is one great reef of Stromatopora concentrica which stands 
out from the weathered cliff in masses 2’-18” in diameter. 

*‘No. 5 is much the most interesting bed of the series, for in it I 
found Halysites catenulata covering the surfaces with its beautiful 
chain-like tubes, and forming in some portions of the bed quite as 
large a part of the rock as the Stromatopora does in No. 3. The 
occurrence of Halysites catenulata in the undoubted Lower Helder- 
berg here, is most interesting, from the fact that it has always been 
regarded as perfectly characteristic of the Niagara period; but here 
we find it surviving to near the close of the Lower Helderberg period, 
which overlies more than 1000’ of Salina beds. 

‘Both Nos. 3 and 5 are quarried and burned by Mr. Mauser, making 
good strong lime for agricultural purposes, but not sufficiently white 
for plastering. 

‘No. 7 is ealied the ‘‘bastard limestone’’ by the quarrymen, from 
the fact that it is too impure to be used for burning, and hence is 
always rejected. It is of a buffish tint, generally, but occasionally an 
ashen gray, sparingly fossiliferous, quite tough and used sometimes 
for building stone. This bed is persistent for nearly 20 miles across 
Columbia county; and since it is somewhat magnesian and comes at 
the same horizon as the Stormville cement bed of Pike and Monroe, 
I have identified it with the latter, although the Decker’s Ferry sand- 
stone and shales come at the same horizon. 
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**No. 8. ‘The Bossardviile limestone of Pike and Monroe is perfectly 
represented by No. 8 (a, b, c, d) in structure; in lithology, and in 
every other respect. There can be no doubt whatever of the correct- 
ness of the identification, for the Salina buff and pale green limy 
shales come immediately below No. 8, as the same Salina (Poxono) 
beds do in Monroe. 

“*(a). The upper division of the Bossardville limestone is the purest 
portion of the whole Lower Helderberg limestone, and is usually 
quarried out entirely before any of the other beds are touched. It 
makes an excellent lime for plastering, and all building purposes, and 
is in high repute as a fertilizer. 

““The rocks pitch 8. 10°E.30°-40° at this quarry. 

“‘Appleman’s quarry. Just east from Mauser’s the Main Bench 
(8a) of the Bossardville limestone has been extensively quarried by 
Mr. 8. Appleman who has confined his operations entirely to that 
bed, and mined it to a depth of 30’ for more than one fourth mile 
along the strike; the heavy bed of ‘‘bastard limestone’’ preventing 
access to the Stormville limestone above it without expensive cuttings 
through the former since the rocks pitch southward at an angle of 40°. 

“A bed of cherty sandstone 4’-5’ thick and containing Spirifera 
arenosa is seen in descending Appleman’s run from his quarry to the 
Danville road. It comes directly beneath the dark Stormville shale 
and is very probably identical with the Stormville conglomerate of 
Monroe Co. 

**Eck’s quarry is about one haif mile east of Appleman’s. 


Charles Eck quarry 


i Feet 
SES CSL ei Rare ee ene eee crotinn gers e note oho cotlenev arate atone, eae siete an hieuererare lerece 2-5 
De Iniestones DIUISN-2TAY «ais a cveie shcsie susielejehe etesreia wei elevate che ehalerere iece 8 
a. JS pares Wel S585 Gade dou .onc0l cUDC On aidan Ores 10 
4, Limestone, bluish-gray, very fossiliferous, containing Favosites, 
Zaphrentis, Stromatopora, Crinoidal fragments and other 
OSAUIS Mere oie re eaten Mere eee oneal se) oleae neroca mie eres ashe terais aa Re Se 20 
De Enmestone, SlAty, MGI |S 1 Oo MB Sal asincle veteis erste der atehe etalon dere aianacs 5 
PAMELSANCATG PITACSLOTIC ohne ce tole relencic i ie veiauene nie © ste Rip srosat alse ep tcnd tales iesalen ave 15 
7. Dark, blue, flaggy limestone, “main bench,” best in quarry .... 20 
8. Bluish-gray, shaly, flaggy. limestone, full of Leperditia alta for 
10-15" at top, layers only 167-1" thick wee). ief2 sac ere siete ies 30 
9. Bluish-black limestone, More MasSive ...........cceeeeeeseees 15 
Me ell ye limes One woke ter os oie ait hate) ores cles cs ellalede «ols ¢ isles ela'slelaveye 5 
fe TINEStOIes) |DIWISH- SLAY, vexta' ats/snecrstontels)s, cpoteusale ier ehe/ ei ake sslielsierof*'lougiso:« 1% 
12. Shelly limestone, bluish-gray to base of exposure ...........+.. 2 


‘‘No. 3. The Stromatopora bed is here, as at Mauser’s, a mass of 
Stromatoporae and other corals, many of which are beautifully 
weathered out of the matrix. 

‘No. 4 is also very fossiliferous at this locality, though the Stroma- 
toporae are much less abundant than in No. 2 Crinoidal fragments 
and a species of Cladopora, a delicate branching form, seem to be 
the most numerous, Atrypa re(c)ticularis also occurs here. Both Nos. 2 
and 4 have been quarried and burned at this locality, but No. 7, the 
top of the Bossardville series, is the one mostly quarried since it fur- 
nishes the purest lime. 

‘‘No, 6. The ‘‘bastard limestone,’’ has its usual buffish-gray tint, 
and is full of minute fossils which are probably Beyrichias. 
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‘‘The Bossardville beds are represented by Nos. 7-12, which do not, 
however, include all of that series, since 30’-40’ are concealed below 
the base of No, 12, the lowest layer exposed. 

“No. 8 is filled with Leperditia alta in its upper half; they cover the 
thinly laminated layers by the thousand. 

‘‘The top of the Lower Helderberg limestone at Eck’s quarry comes 
up to the surface on a rapid (40°) south dip at 200 yards north from 
the Bloomsburg and Danville road. 

‘‘The next quarry in the Lower Helderberg limestone is about %4 
mile east from school-house No. 1, on the land of Mr. J. S. Mensch, 
and is one of the oldest in the county, having been operated for a 
period of more than 60 years. 

‘The following section is exposed : 


J. S. Mensch’s quarry 


Feet 
As OS Sotl* and syellow. Woam 742s wide. sissies sa wistd te nid bis oe oe Rees 10-15 
2. Limestone, bluish-gray, full of Crinoidal fragments and other 
FORSULSS srataps: Vos. o iolid cto <tetes ole a) Srelputas 2) Sih ale Reuse ans Rene ama aybeate eats 6 
See Shalyeseray, JMestone..oporctys > anc eto o eb aslo e oie ous uc micas cies Poe 5 
4. Bastard limestone ........... Cp IR ete = eR eo ee 30 
5. Bossardville limestone, bluish-black, thin layers of very good 
limestone veined with much calcite ................ visible 25 


‘“Nos. 2 and 3 have been quarried to a small extent, but No. 5 fur- 
nishes the principal quarry rock. In the bastard limestone which 
has an unusual thickness here were seen Atrypa recticularis, Bey- 
richia, sp.?, Strophomena depressa, and Rhynchonella formosa. 

“‘The top of the Bossardville limestone, No. 5, has been quarried 
out along the hills in both directions (east and west) under the massive 
bastard limestone which overhangs the excavations, dipping southward 
at an angle of 35°-40°. 

‘‘EKvan’s quarry. East of Mensch’s the Helderberg limestones are 
covered up until we come to Big Fishing creek, just east from where 
the Bloomsburg road first strikes its banks, and turns north near 
I. M. Evans’. Here this limestone comes out from under a great bed 
of coarse, reddish sand, and extends in a solid wall 5’-6’ high, nearly 
across the creek. The limestone has been quarried here along the 
stream, by Mr. Evans, where about 50’ of the rock are exposed, seem- 
ingly the lower portion.’’ 

The north band of the Helderberg east of Fishing Creek lies almost 
entirely in the valleys of East Branch and West Branch of Briar 
Creek. A number of quarries have been opened in this band but 
most have been small. Beginning-about one mile northwest of Berwick, 
there are four old workings in the north side of the ridge that lies 
south of the East Branch of Briar Creek. One of these was worked 
only a few years ago to get stone for agricultural lime. In no one 
of these quarries did the stone appear desirable because of the large 
amount of thin-bedded, more or less shaly stone. There are some 
layers of good stone, but the horizon so largely worked on the southern 
band does not seem to have been opened. The beds dip on an average 
about 25°N. White (2, pp. 263-264) describes several quarries near 
the western part of Center Township in most of which the stone is 
‘‘very dark blue, almost black, in thin, flaggy, layers through which 
radiate streaks of calcite.’’ The stone was burned for lime. Part of 
the lime was of inferior quality. 
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A small, long-abandoned quarry was observed about half a mile 
southwest of Whitmire. The beds are thin and dip north. 


The north band of the Helderberg limestones has been little worked 
west of Fishing Creek. It passes through the north part of the little 
settlement of Buckhorn and was once quarried about two-thirds mile 
east of the village to obtain stone for agricultural use in the neighbor- 
hood. 


OTHER DEVONIAN AND SILURIAN LIMESTONES 


Salina (?) limestone. Beneath the beds of the Helderberg that have 
been worked throughout Columbia County, there is a thickness of 736 
feet, as determined by White, in which a number of limestone layers 
alternate with green and buff shales that he refers to the upper and 
middle members of the Salina group. It is believed that at least 
part of these should be placed in the Tenoloway but careful strati- 
graphic and paleontologic studies must precede a definite decision. 
White gives the following section (2, pp. 103-104) along the road 
connecting Bloomsburg and Light Street Village, beginning about 
21% miles above Bloomsburg: 


Section along Big Fishing Creek 


Feet Feet 
Upper Salina group 24. Buff, and bluish, magne- 

1. Pale buff and greenish mag- sian limestone ....... 5 

nesian limestone, quite 25. Pale green, limy shales .. 25 

impure ............+ 196. a Concealed 30 .).34 8s auak 15 

2. Shales, limy, pale green .. 10 27. Bluish, limy shales ...... 10 

3. Limestone, impure, pale 28. Greenish, limy shales .... 35 

STECD «- +e eee eevee pee D0 SO0 MMR ed shales ce. sania: 5 

Bam Woneesledi ts nse. sies oss: - OFF = Concealed 9 gsc wt e see 5 

5. Limestone, and limy shales 10 31. Greenish. gray, sandy shales 15 

ame Conceal ed recs ois kw se sin cts 8 32. Pale green shales ........ 30 

7. Buffish shaly limestone .. 15, 83-seConcealed. .):coss0 sis ae 40 

8. Pale green, magnesian 34. Green shales ..........: 10 

limestone ..-...++-.- aD yap Makted shale oh oii i css o> ees 5 

9. Bluish gray limestone, im- Boum Concealed) «ales cs cst os 5 

PUTE .. eee ee ee eee eee Di emeGrecn shales emit. ets 5 

10. Buffish, limy shales .... BSe *ied" Slalew yee eco. va wees 5 
11. Blue, shaly limestone ... 10 39. Variegated shale (red and 

12. Buff and greenish shales .. 18 ereen) Pein a hosGriouts 5 
13. Bluish gray, impure lime- 40. Limestone, bluish gray, 

SCONE eter ere aieue eases nike oF 4 SOOM Seneca sete ee 3 

14. Pale green, limy shales .. 15 41. Green shale ............. 10 

15. Bluish gray limestone, Ape Itedushaleuwew. ociatkit ar 10 

rather pure .........- 2 48. Green shale .......s.00% 20 

16. Buffish, limy shales ..... DAG. VLisany Shales aio rye sieeve « 5 
17. Pale green, shaly lime- 45. Limestone, gray, rather 

stone, and limy shales 55 DULG). ay cok Ce ae 4 

18. Buffish, magnesian lime- 4G aGreenushalel wcasirostiees 3 

UOTE a AO iho icce 00h a MOE AG sRAS RHAIE, cerns he cate es 20 

19. Blue, shaly limestone ... 5 48. Limestone, gray, impure .. 5 

20. Greenish, limy shales .... UME O Mm Ooncedled say ents arate: 5 

ea eC reen rehale wm. 5 ates igers:ayerene 5 

B20 Ste Concesled. 4 ven ban sask'-ats 20 

Middle Salina group Doe EEG SSH ALG Gy are, ccsnviarectivis.s' orate 5 
21. Pale green, limy shale with 53. Greenish shales, containing 
purplish cast ........ 7 thin, bluish gray, im- 

22. Red shale, containing 10- pure limestones ...... 20 

12 per cent of iron .. Bod.) Greenvshaley co. sa oes ase 10 

23. Shales, limy, pale green .. 30 —— 
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So far as known these limestones have not been utilized in Columbia 
County and they have little possible economic use. 


Clinton limestones. In this part of the State the Clinton is well de- 
veloped and contains some fossil hematite ore that was once mined in 
several places. The fresh hard ore contains considerable CaCO, nor- 
mally and is believed to be the replacement of calcareous fragmental 
shells of organisms. In places the replacement has been only partial 
and we find a ferruginous limestone. White (2, p. 234) states that 
in Hemlock Township ‘‘a bed of limestone, 6 feet thick was once 
mined in the Clinton upper shales, on the land of Mr. Evans just east 
from Wedgetown. It comeg about 50 feet above the fossil ore, is dark 
blue, and not very pure. Some fragments of fossils were seen in it.’’ 


Tully limestone. Just above the Hamilton shales there is a series of 
caleareous beds that have been termed the Tully limestone. They are 
from 40 to 50 feet in thickness and have been observed in Madison, 
Mount Pleasant, Hemlock, Mifflin, Maine and Catawissa townships. 
White (2, pp. 76-77) describes this series of beds as follows: 

‘‘This limestone is never pure enough to burn, being usually quite 
earthy, breaking with a dull, irregular fracture, and often weathering 
to a light ashen, or even buffish gray color. It is exposed at many local- 
ities in the district, but the best places for seeing it are in the cuts of 
the North Branch R. R., between Mifflinsville and a point opposite 
Bloomsburg. . The: fossils given from it in the section above were 
obtained in, a cutting along the North Branch R. R. at the south side 
of the ferry opposite Bloomsburg. The same fossils occur in this 
limestone, however, on Little Fishing creek and elsewhere in the dis- 
trict.’’ 


Onondaga limestone. The Onondaga limestone is rarely seen in 
the county and is of no economic importance. It consists of gray, 
non-cherty limestone with interbedded, gray, calcareous shale. 
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CRAWFORD COUNTY 


Although limestone occurs at three different horizons in the geological 
section of Crawford County, at no place are there any deposits of 
more than local importance. Each of the limestones described is 
thin, normally from 1 to 2 feet in thickness, and in addition all are 
fairly high in silica. Some were burned for lime many years ago but 
local lime burning on a small scale is a custom that has now prac- 
tically been abandoned. Some of the ledges where stone could be 
easily obtained might yield some satisfactory stone for structural 
purposes. However, there has been little or no quarrying of the 
limestones of the county for this use on account of the large supply 
of high-grade structural sandstone. The calcareous marls which have 
never been adequately investigated are beyond question of greater 
economic importance than any of the limestones. 


Geological section of Crawford County 


Pennsylvanian 
Pottsville series 

Homewood sandstone 

Mercer group 

Connoquenessing group 
Upper Connoquenessing sandstone 
Quakertown shales 
Lower Connoquenessing sandstone 

Sharon group 
Sharon iron shales 
Sharon coal 
Sharon conglomerate 


Mississippian 
Pocono series 
Burgoon group 


Shenango shale 
Shenango sandstone 


Cuyahoga group 
Upper Meadville shale 
Upper Meadville limestone 
Lower Meadville shale 
Upper Sharpsville sandstone 
Lower Meadville limestone 
Lower Sharpsville sandstone 
Sunbury (Orangeville) shale 

Berea (Corry) sandstone 


Devonian 
Upper Devonian serieg 
Catskill-Venango group 
Venango (Cussewago) limestone 
Shales and sandstones (440 feet) 
Chemung group 
Shales and sandstones (825 feet) 
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VENANGO LIMESTONE 


The Venango (Cussewago) limestone has been recognized in the 
northwestern part of Crawford County. Having a southerly dip, it 
disappears below the valleys of the streams in the southern part of the 
county. It has been named from Cussewago Creek along which it 
outcrops. It is also exposed in many places along French Creek and 
its tributaries above Meadville and along Conneaut Creek and other 
small streams in Beaver, Spring, and Summer Hiil townships. 

In thickness the Venango ranges from 1 to 2 feet. It is a hard 
limestone, high in silica, and breaks with a glassy fracture. It appears 
to be unfossiliferous. 

Near Littles Corners it is well exposed in several places. It is about 
11% feet thick here. White (3, p. 220) describes an occurrence about 
1 mile west of Venango as follows: ‘‘The Cussewago limestone is here 
an unusually massive layer of hard rock, huge blocks of which 6’ to 8’ 
square, and 2’ thick, lie along the little stream, as they have been 
torn from its bed. Possessing more lime than usual in its composition, 
it has been burned with some success by Mr. Norris, into good white 
lime. The rock is very compact and breaks with a sharp, angular 
fracture, and the characteristic glistening surface.”’ 


MEADVILLE LIMESTONES 


Lower Meadville limestone. Due to the slight importance of the 
Meadville limestones and lack of time, they were not investigated by 
the author. The descriptions of I. C. White (3, pp. 87-89) are there- 
fore quoted with slight changes or else furnish the basis for the ac- 
eounts that follow. 

‘‘This thin bed of impure limestone lying 235 feet above the level 
of the level of the canal at Meadville is as remarkable a geological 
horizon as the Meadville Upper limestone. 

‘“Wedged in between the Sharpsville Upper and Lower sandstones, 
weathering like them, and covered by their fragments I saw nothing 
of it at first in my survey of Mercer County. 

‘‘Seldom more than 2 feet thick, and often only 1 foot, it is never- 
theless so persistent, that I found it in every part of Crawford county ; 
afterwards in Mercer county, along the Shenango valley for 21 miles, 
to where near Sharon it goes beneath water level; on the Allegheny 
river, rising from water level between Franklin and Oil City; cropping 
out all along the west bank of Oil creek at 1173 feet A. T.; and at 
‘Tidioute 375 feet above the Allegheny river bed; and represented, 
perhaps, by fragments on the Brokenstraw, at Garland, 135 feet be- 
neath the Shenango sandstone. 

‘From the base of the Sharon Conglomerate down to the Meadville 
Lower limestone, I make the interval, in Crawford county, never less 
than 190 feet. 

‘‘This limestone is very hard and flinty, breaking with the same 
peculiar fracture mentioned already in the description of the Mead- 
ville Upper limestone. ‘‘It lies,’ says J. T. Hodge, who first described 
it, ‘in large and nearly square masses, the angles of which are more 
or less rounded off, showing the readiness with which the lime is dis- 
solved out of the rock. By the removal of this ingredient, and the 
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oxidation of the iron in the stratum, it acquires a brown siliceous crust, 
sometimes thick, indicating it is to be feared too large a proportion 
of sandy matter, to qualify this rock to be converted even into an 
impure lime. In an attempt once made, the excess of sand in the 
rock produced with the lime a slag.’ (In Prof. H. D. Roger’s Third 
Annual Report to the Legislature, 1838, p. 111, 112. Restated in 
Geology of Pennsylvania, 1858, vol. I, p. 584.) This feature charac- 
terizes also the Cussewago limestone. 

‘“‘The hardness of these limestone beds compared with that of the 
measures enclosing them cause little water-falls in the beds of the 
streamlets, descending the hill slopes; and in some places the water 
flows over the limestone stratum for a considerable distance above 
such a cascade. 

‘*Non-fossiliferous,.in Crawford county,.as a rule, this Lower Mead- 
ville limestone, differs in a striking manner from the Upper one. At 
one or two localities only I found a few fish scales and Linguloid shells. 

“*A very good and nearly pure white lime has been made from this 
stone in certain exceptional localities in Crawford county. On Deck- 
ard’s run it was once quarried to a considerable extent by Mr. Shuey 
and burned into plastering lime. As flux for Liberty Furnace, mixed 
with Lower Mercer limestone from near Utica it was a failure. 

“Analysis, by Dr. F. A. Genth, of a more than ordinarily siliceous 
specimen : 


Marbonate ore lone .s 6 sien ste bicih eis iss tur eal eies 3.62 
Carbonate of manganese ...............- 0.31 
Carbonate of magnesium ........4........ 1.70 
Warbonatevor calcium. = ie). i .ccewiele se oe 27.61 
PAV GITIVAL Gis ncrstets fare 86 so ohs MR Ae eeveuttna veo tals 4.24 
ROIAECHM. cod otek tt aorsicre sie ne sealers mitete dice cher? hts is 60.43 
OWN UGE el have ae loa ev erare ehaloteuw eae iallers. ota san hoteles 1.74 

Poca was eetstessreueren tes oe © See uurshetene 99.65 


t 


‘Judging from the appearance of the specimens the silica is usually 


_not more than 20 per cent of the whole. 


‘‘Outerops excellent for study may be found in Crawford county, 
near Jamestown, in the hollow down from the bridge below Snod- 
erass’s quarry; near Meadville, in the cemetery grounds, at the hy- 
draulic ram on Mill run; at Geneva, Greenwood Township, bed of 
run just west of R. R. station; in Hayfield township, west branch of 
Cussewago creek, heads of ravines.”’ 


Upper Meadville limestone. White has described exposures of the 
Upper Meadville limestone in most of the townships in the southern 
half of Crawford County. In most places it is approximately 2 feet 
thick although in some localities it is only 1 to 11% feet. Wherever 
noted, it is extremely fossiliferous and the remains of fishes are most 
conspicuous. ‘‘Fish scales, (3, p. 83) teeth, bones, plates, and spines 
are so crowded in it that at many localities it might be called a fish 
bone conglomerate, in which it is difficult to detect any other ma- 
terials.’’ It does, however, contain many brachiopods, mollusca, and 
other forms. 

‘‘Rounded pebbles (3, p. 84-85) of shale and fine sandstone are 
nearly always to be found in it; usually of a dark color, and derived 
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from some older strata of the series. In some places these pebbles 
are immensely numerous. They are usually flat or lenticular, some- 
times worn oval, and tapering to a blunt point. 

‘The limestone matrix is not a pure carbonate of lime; but contains 
much silica, etc., and often resembles a sandstone weathered. The 
rock has the peculiar sub-carboniferous-limestone fracture of this re- 
gion, the broken surface being covered with many small elliptical, 
glassy, sparkling spots (which look like small shells until they are 
closely examined) due to a semi-crystallization of the carbonate of lime. 

‘‘The best places to study this rock and to collect its fossils are as 
follows: 

‘The gorge south of Glendale (Custards); the ravines east of 
Meadville leading into Mill run; the ravines 21% miles east of Mead- 
ville descending to Woodcock creek; Grassy run, in Wayne township, 
a very fine locality; the ravine at Jamestown; and at McElhenny’s 2 
miles north of Jamestown. 

‘““Good exposures can be found on the numerous small streams 
descending to Adamsville; but fish remains can be found almost any- 
where on all the lines of out-crop.”’ : 

The Upper Meadville is everywhere fairly high in silica so that it 
has not been used much for lime. Nevertheless, it has been utilized 
to a limited extent. It was once mined and quarried about half a 
mile above Deckards where it is 2 feet thick. It is quite siliceous so 
when used at an iron furnace (Liberty) it was mixed with Lower 
Mercer limestone from Utica, Venango County. It was also burned 
for lime at this place and is said to have yielded an ‘‘exceedingly white 
lime.’’ (3, p. 125). It was also once quarried along a small tribu- 
tary of Lake Creek and burned for lime. It made a ‘‘very fine white 
lime though it had to be calcined quite long before it would slack well.’’ 

White has given brief descriptions of this limestone in Wayne, (East 
Fairfield, Union, Greenwood, Vernon, Mead, Richmond, East Fallow- 
field and South Shenango townships. 


CALCAREOUS MARL 


The best known deposit of caleareous marl in the State is located 
in and near Conneaut Lake in Crawford County. This has been worked 
at different times. The following descriptions are from reports of the 
Second Geological Survey of; Pennsylvania (2, pp. 363-365). 

‘<The only specimens of marl thus far examined are from the deposit 
at Harmonsburg. It occurs in Summit township, Crawford county, 
on the adjoining farms of Almon Whiting and Benjamin Brown. The 
bed is estimated to contain eighty acres. It lies about one mile N.N.E. 
of the north end of Conneaut lake, on a little stream emptying into 
the lake at Gregher’s mill, and at an elevation above the present 
lake surface of say twenty feet. It is a lenticular deposit, thin at the 
edge, and thick at the center, occupying the principal part of a small 
swamp or basin between low hills of drift. A stratum of peat, about 
two feet thick, overlies the mar] and supports the swamp vegetation 
covering the surface. 

‘*Pits have been sunk where the marl is fifteen feet thick, and a 
boring near the center of the deposit was carried down twenty-two 
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feet without reaching its base. The bed, therefore, may be said to 
be from three feet to twenty-two feet in thickness. ; 

““Geologically speaking, the deposit is of recent date. It lies within 
the walls of an old river valley, now holding more than three hundred 
feet of northern drift, brought down by the ice of the Glacial epoch, 
and cannot, therefore, be as old as the drift. It probably accumulated 
when the waters of the Conneaut iake stood at a higher level than at 
present; or this swamp may have been an independent lakelet which 
has since been drained by the gradual lowering of its outlet leading 
into Conneaut lake. The indications are that it was a deposit made 
in shallow water, for a precisely similar bed (except as to the peat, 
which no doubt has accumulated since the lakelet was drained) is now 
found at the bottom of Cassadaga Lake, Chautauqua County, New 
York, covered by from ten feet to thirty feet of water. Large quan-. 
tities of the material have been raised by dredging, and prepared for 
use. The Cassadaga marl is more compact than the Harmonsburg marl 
in consequence of not being so thickiy pierced by the long, vertical 
rootlets so noticeable in the latter; but the two deposits are evidently 
of the same character and belong to the same age. 

‘*Ever since 1830, occasional crude attempts have been made to dig: 
this Harmonsburg marl, and convert it into lime for mechanical and 
agricultural purposes. The mortar used in several brick buildings 
in Meadville, built more than thirty years ago, was made from lime 
manufactured here, and it is said to stand the test of time weil. 

‘But no successful attempt to permanently utilize the marl seems 
to have been made until about the year 1874, when Mr. Almon Whiting 
erected a dry-house and stone lime kiln, and secured a steam engine 
and pumps for relieving the pits from water while cutting the ma- 
terial. Since that time quite a business has been established, both in 
the manufacture of lime and fertilizers. 

‘‘The peat is first stripped off, and then the marl is cut out in brick- 
shaped blocks, and corded up to dry. This work is usualiy done in the 
month of June, and in August it will be sufficiently dry to be burnt. 
The process of burning occupies three days and nights. In dry weather, 
this is done by piling up in the open air alternate layers of wood and 
marl as high as convenient, but when the weather is wet, the burning 
is carried on in a kiln in the usual way. The product is then run 
through a mill and ground so fine that it ean be applied to the land by 
means of the common grain drills, with proper attachments. 

‘A considerable quantity of this marl has already been used for 
agricultural purposes, and where the soil is dry and in a suitable con- 
dition the results have proved very beneficial.’’ 

‘‘Under the peat at Mr. Whiting’s (3, pp. 40-42) comes a great bed 
of fresh-water shell marl, formed from the partial decay of fluviatile 
shells, principally univalve. The marl is mined to a depth of 6 to 8 
feet, and Mr. Whiting bored down through the deposit to a depth of 
22 feet, and still did not pierce its bottom. 

‘“The peat bog in which this marl occurs, has now an elevation of 
25 feet above the present level of Conneaut lake, as near as I could 
determine it-by barometer, and there can be no doubt that this lake, 
now 114 miles distant, once spread its waters over the marl beds, since 
there are about 60 acres of the marl on the land of Mr. Whiting, and 
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a large amount on the land of Mr. Brown, adjoining, where, according 
to report, a bed of peat was found beneath the marl. 

‘*A eollection of the more common shells found in the marl deposit 
was made and forwarded to Mr. George W. Tryon, Jr., of the Phila. 
Academy of Science, who kindly identified them and sent the sub- 
joined statement : 

‘<<Mhe fluviatile shells from the vicinity of Conneaut lake are all 
representatives of existing species, which ought to be found in the 
lake and are found throughout the waters of the State. I do not find 
any of the extinct forms which are so abundant at White Pond, War- 
ren Co., N. J., a locality which, so far, has furnished several species 
peculiar to it. The following are the names of the species:’ 


Planorbis bicarinatus, Say. 
Planorbis trwolvis, Say. 
Planorbis campanulatus, Say. 
Planorbis parvus, Say. 

Physa heterostropha, Say. 
Limnaea humili:, Say. 
Amnicola limosa, Say. 
Sphoerinum striatinum, Lam. 


‘‘The mode of accumulation of the marl beds is evident. There are 
found running through the marl from the top as far down as it has 
been explored (and presumably to the bottom) the stems of the ordi- 
nary Pond-weed, or a species very closely allied to it. These water 
plants grew and flourished in the old lake bottom, and on them count- 
less millions of river molluses fed and found a home just as we now 
see them in the shallower parts of the lake where the water grass grows. 
Their cast-off shells, ete. accumulated and were ground together by 
the waves into a bed of marl. 

‘‘As the water grass or pond weed will not grow in water of a 
greater depth than five or six feet—I have myself seen none growing 
in water deeper than four feet—and as the bed of marl is at least 
twenty-two feet thick, the level of the lake water surface must have 
gradually risen during the formation of the marl; and at the same 
rate; so as to allow the grass always to be growing in a proper depth 
of water. 

‘“‘This marl is a good lime manure, and that is all; for the phosphorie 
acid and alkalies are in very small quantities. 

‘‘Marl beds are reported to exist in the Conneaut, lake creek 
marsh; and this makes the former extension of Conneaut lake in that 
direction certain.’’ 


An analysis made by the U. S. Department of Agriculture is as 
follows: 


Marl analysis 


Per cent 
Water and organic matter .............. 4,00 
GHOOR Vaiicicoin s leewi tc earet Ce reece 71.14 
CaSO, => MgSO) ).. crttrenitete ce ences 3.25 
Silica SiO, (traces of alkali salts) ...... 21.61 


Total 
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Analyses of Crawford County marl 
A. S. McCreath, analyst (2, p. 365) 


1 2 

Asoiia Jo48 5 1.052 7.940 
pilole euessiaralisrelte .020 810 

Aa Melo Oo 170 850 
Seika ee gees 429 .000 
Sy ek (eG 49.129 59.800 
50 aadine a5 . 839 1.405 
OF Soieoncid set 116 322 
Ricteie pee etree 222 841 
ate stam ateraueke .023 .042 
aed is oes 39.356 13.590 
ae ae es 6.510 1.010 
JBOSS 63 dom, 2.190 12.950 
sremeisesc ate ier 100.056 99.560 


1. Raw marl, Harmonsburg. 


2. Mixed masses of marl taken from different pits and at varying depths, and 
burned in close kiln to a white heat. 


3. Same specimen when thoroughly and freshly burned. 
4. Marl burned in open air to a red heat. 
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Stones River 
24 MILES 


Leesport Chambersburg 


Beekmantown Conococheague Tomstown 
Elbrook 


Limestone areas in Cumberland County, 


Fig. 11. 


1. Shippensburg quarry 6. Joseph Erford 
2. Huber (Coy 7. Bonny Brook quarry, J. F. Sours 
3. Spangler Pulverizing Lime and 8. Bushey quarry 
Stone Co. 9. Hempt Brothers 
4. D. H. Heller 10. Lemoyne Quarries (Walton quarry) 
5. Vincent Hamilton 


CUMBERLAND COUNTY 


Cumberland County is well provided with limestones as they outcrop 
in a band extending entirely across the county, occupying almost one- 
third of the total area. This band, which forms the Great Valley, is 
almost in the center of the county from north to south and includes 
almost all the towns of importance. 

Notwithstanding the extensive area of limestones, much less quarry- 
ing has been done in Cumberland County than in a number of other 
counties less well supplied. This is primarily due to the fact that 
there are no large towns and few large industrial plants requiring 
limestones or limestone products. The variety of limestones present 
and the many locations favorable for quarrying give promise for the 
future, when it may become profitabie to exploit them. 

Apparently there has never been a time when there was any large 
amount of quarrying done. More quarries were in operation in the 
days when many of the farmers produced their own lime for farm use 
or supplied some of their immediate neighbors. This situation has 
now largely passed away. 

More than one hundred old iron mines have been worked in Cum- 
berland County and most, if not all, of the iron ore was smelted in 
local furnaces with local limestones for flux. With no iron mines or 
iron furnaces in operation for many years past, there has been prac- 
tically no demand for fluxing stone. 

Building stone has been quarried on. a small scale for local use, but 
has never been important. In recent years fewer stone houses have 
been erected than at an earlier day. ods 

The construction of permanent hard roads and concrete structures 
has been the principal mainstay of the quarrying industry of the 
county in recent years and the great bulk of the limestone now being 
quarried is sold as crushed stone. For this purpose almost all of the 
limestones of the entire region are serviceable. 

Whenever it becomes economically practicable to erect a cement 
plant in the Great Valley west of Susquehanna River, the limestones 
of Cumberland County should receive careful attention as it is fairly 
certain that there are locations there where suitable stone can be 
readily obtained. 

The limestones of Cumberland County belong to the Cambrian and 
Ordovician systems and are similar to those found in Franklin County 
to the southwest and in Dauphin and Lebanon counties to the east. 


Geological table of limestone formations in Cumberland County* 


Approximate 

Ordovician thickness 

Martinsburg shale series in feet 

Chambersburg limestones eroupy «0 «ccs «sis 06, s-<,0 <6, 3-610 ovale dee cw ik 100-750 
Canadian | 

Stones ckriver® Limestone: SLOUM My wievs, die <.sie.cre vs e)is. +. « xce.e onsiaedtee lors auc 675-1050 

IBeekmantows vimMestone SELlGs vs s,5-..2\0.5, cis che: eva.c. a, enonctel qveitye ero <recese o 2300 

Conococheasue limestoneigroupy Fo. ole. wae e cece ce cee scieclass ces. 1500 
Cambrian , 
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Sandstone and quartzites 


*This table has been arranged to follow the official section of the Pennsylvania Geological 
Survey although the author prefers the U. 8. Geological Survey section hich does not include 
the Canadian system. 
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This table and the brief descriptions which follow are largely com- 
piled from the Mercersburg-Chambersburg Folio (No. 170) of the 
U. 8. Geological Survey by George W. Stose. 


CAMBRO-ORDOVICIAN LIMESTONES 


Tomstown limestone. The Tomstown limestones, the lowest lime- 
stones in the county, mainly confined to the southern part of the 
Valley close to South Mountain, are of lesser importance than some 
of the higher lying limestones. They consist of dolomitic limestones 
with varying amounts of magnesia and silica, although both are rela- 
tively high. There is considerable shaly interbedded material in most 
places. 


Conococheague limestone. Overlying the Tomstown limestones, there 
have been recognized in parts of Cumberiand County some sandstones 
and shales with minor amounts of dolomitic limestones referred by 
Stose to the Waynesboro and Elbrook formations. Above these come 
the Conococheague limestones consisting of thin to moderately thick 
beds of dolomitic limestones with occasional thin shale partings. Lime- 
stone conglomerate, edgewise conglomerate, oolite, mud-cracked and 
ripple-marked surfaces and fossil algae called Cryptozoon proliferum 
are all common features of these limestones. 


Beekmantown limestone. The Beekmantown strata directly overlie 
the Conococheague limestones. They consist mainly of low-magnesian 
limestones, although in places there are interbedded dolomites. On 
fresh fracture surfaces, these limestones appear fairly uniform, but on 
weathered surfaces fine parallel laminations or irregular blotches be- 
come prominent. These represent materials of slightly different com- 
position. 


Stones River limestone. The limestones most largely quarried for 
lime in this section belong to the Stones River formation. These are 
mainly low in magnesia, although there are occasional dolomitic beds. 
They vary in color from gray to dark-bluish beds with some shaly 
partings, to the best variety which is a fine-grained, dove-colored stone. 
This last variety is an almost pure limestone. Fossils are present. 
Oolite and black chert are to be noted rather commonly. 


Chambersburg limestone. The uppermost limestone member of the 
county is the Chambersburg, which consists of thin-bedded limestones 
with numerous shaly partings. It is generally low in magnesia. Fossils 
are abundant and are especially prominent on weathered surfaces in 
many quarries. 


GEOLOGIC STRUCTURE 


There are many local folds and faults in the limestones of the county 
but in general the eroded edges of the oldest strata appear at the 
south side of the Valley, dipping north or slightly northwest, and suc- 
cessively younger (higher lying) formations are passed over as one 
proceeds northward. The Tomstown limestone as the basal limestone 
formation overlies the Cambrian quartzites which form the lower 
slopes of South Mountain; at the top of the limestone column the 
A peibersbure limestones dip beneath the Martinsburg shales which 
orm the north wall of the Vailey. 
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_ In the descriptions of individual areas only those sections are 
included where quarries are now active or where previously there have 
been important operations. These have largety centered about the 
principal towns, which is generally true throughout the entire State 
except in the case of the largest shipping operations. Equally good 
stone of similar grades is present in other parts of the county not 
described. 


Shippensburg Area. In the summer of 1930, two quarries were in 
operation in the Beekmantown limestone east of Shippensburg. The 
largest of these, on the north side of Burd Run about half a mile 
northeast of Shippensburg, is known as the Shippensburg quarry. 
It was being operated by J. C. Showalter. The material is a dense, 
dark, low-magnesian stone occurring in thick beds with rather numerous 
calcite veins. Some layers are very gnarly. When fresh, the stone 
appears to be uniform in texture and composition, but where weathered 
it is distinctly laminated, dark colored bands alternating with dis- 
colored brownish-yellow, sandy-looking bands. The strata dip gently 
to the northeast. Some bad clay pockets extend downward 10 to 15 
feet. The stone was formerly burned for lime, but now: is used almost 
entirely for crushed stone. Some building stone is sold at times. The 
stone has been used extensively on the State roads. All of the stone 
is hand picked and hand loaded. The quarry is about 150 feet long, 
75 feet wide and has a working face 45 feet in height. The daily 
capacity of the plant is 250 to 300 tons of crushed stone. : 

In 1933 this quarry was operated by Walker ‘Bros. of Chambersburg 
and had a daily capacity of 400 tons. 

Huber Coy has been operating a small quarry about three-fourths 
mile farther east. The stone is similar to that in the Shippensburg 
quarry. The capacity is only 25 to 30 tons of crushed stone daily. 


Newville Area. In 1930, three quarries were being worked in the 
Newville area in the Stones River and Chambersburg formations. 
About one-fourth mile west of Newville is the plant of the Spangler 
Pulverizing Lime and Stone Co. The quarry has been worked for 
about 25 years, at first for lime entirely, but now mainly for crushed 
stone, although lime is still being burned. The stone seems to belong 
to the Stones River formation. In the north part of the quarry there 
is about 25 feet of high quality gray limestone low in magnesia that 
is used for lime burning. The balance is higher in both silica and 
magnesia and darker in color. This stone is crushed. The beds are 
fairly thick. Near the surface and extending downward to a depth 
of 5 to 8 feet, the stone is broken badly intg small rectangular pieces 
which are discarded. The clay overburden is from 1 to 3 feet thick. 
The beds are practically vertical with a strike of N.13°E. The quarry 
is about 150 feet long and 90 feet wide with a face 35 feet in height 
and is being advanced along the strike in, a westerly direction. There 
is one kiln in which about 300 tons of lime are burned annually. The 
daily capacity for crushed stone is about 100 tons. 

One mile northeast of Newville is the small quarry of D. H. Heller 
where lime was once produced but at present only crushed stone. The 
material is mainly a dark-colored, rather gnarly stone in which the 
silica seems to be fairly high. Some beds appear to be dolomitic and 
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others high-grade calcium stone. There are some interbedded shaly 
layers. Some layers, evidently higher in magnesia, contain many cal- 
cite veins. Purple fluorite was noted with this calcite. 


Vincent Hamilton has been operating a quarry on the east side of 
Big Spring Creek just east of Newville since 1926. The stone ranges 
in color from light gray to dove-color to dark blue. Some of the gray 
stone is coarsely crystalline and the dove-colored stone is dense and 
breaks with a glassy fracture. The light colored varieties seem to be 
very pure limestones, while the darker ones are evidently higher in 
both silica and magnesia. On weathered surfaces some of the beds 
are seen to be abundantly fossiliferous with the fossils standing out 
in relief in excellent state of preservation. Bryozoa, corals, and 
brachiopods are most numerous. The beds strike N.47°E. and dip 
40°SE. The quarry is more or less circular with a diameter of about 
100 feet. It is opened in the side of a small hill. The highest part 
of the working face is about 35 feet. The red clay overburden extends 
downward in narrow pockets, some of which are over 6 feet deep. 
Removing the clay leaves numerous limestone pinnacles. Some build- 
ing stone is produced but almost ail the stone quarried is crushed for 
highway work. The capacity of the plant is 200 tons of crushed stone 
daily. 

At Greason about midway between Newville and Carlisle, Joseph Er- 
ford has two lime kilns, where he burns some lime from Beekmantown 
limestone obtained from the fields. There is an old abandoned quarry 
nearby. 


Carlisle-Boiling Springs Area. The largest limestone operation in 
Cumberland County is the Bonny Brook quarry of J. F. Sours, about 
1144 miles south of Carlisle. The stone is dolomitic, gray to dark 
blue in color and contains many veins of calcite. Between the thick 
layers of dolomite there are thin shaly partings showing abundant 
mud cracks. A few of these layers are true shale several inches in 
thickness, which must be discarded. The beds strike N.48°E. and dip 
45°SE. The overburden is light and ciay pockets are neither numer- 
ous nor deep. The dimensions of the quarry are about 400 feet long, 
225 feet wide, and 75 feet deep. The stone is loaded by steam shovel. 
There is one large gyratory crusher and a smaller gyratory. The daily 
output is 400 to 500 tons of crushed stone. At one time lime was 
burned here and the old kilns are still standing. 

An analysis of a limestone from Craighead is given near the close 
of this chapter. 


E. V. D’Invilliers (6, pp. 1519-1520) gives the following description 
of a quarry being worked for fiux in 1886. 


‘‘Bouing Springs Quarry.—This is entirely worked for supply of 
flux to the Katharine furnace at Boiling Springs station on the Har- 
risburg and Potomac railroad. The quarry is opened along the pike, 
just back of the hotel and exhibits a fine face of blue-gray limestone, 
with a smooth texture, and occurring in plates from six inches to a 
foot and a half thick. It is quite regularly bedded, and while portions 
of it show the usual variations germane to all limestone exposures, 
yet a very large proportion of the 60-foot face here exposed furnishes 
stone suitable for biast-furnace flux. The dip is apparently nearly 
due east and varies from 20 to.30 degrees.”’ 


ih 
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Camp Hill-Lemoyne Area. At present there are only two active 
quarries in the Camp Hill-Lemoyne area, both of which are producing 
erushed stone solely. Until recently the Bushey quarry located about 
one mile southwest of Camp Hill was worked, but it is now idle and 
partly filled with water. The strata are interbedded high-lime and 
magnesian limestones of the Beekmantown formation. The magnesian 
stone which is dark blue in color seems to predominate. The beds dip 
southward at an average angle of about 40°. 

Hempt Brothers are operating a quarry at Eberlys Mill. The opera- 
tion, was started in 1925, but already a large amount of stone has been 
removed. The capacity of the plant is 500 to 600 tons of crushed 
stone per day. The quarry is about 300 feet long, parallel to the dip, 
175 feet wide along the strike and has a face from 60 to 65 feet high. 
The stone worked is a mixture of interbedded low-magnesian, gray 10 
pink, fine-grained marble, gray to dark blue, medium-high magnesian 
stone and some high-magnesian, gray to dark blue stone with many 
gash veins of calcite and quartz. One small piece of purple fluorite 
was observed. All of the beds are fairly thick and they mainly break 
into more or less rectangular blocks. The strike is N.48°E. with a dip 
of 35°SE. The overburden of red clay is not heavy and there are 
few clay pockets. Although the chief product is crushed stone the 
firm has a hammer mill to produce fine stone for cement blocks. 

There has long been active quarrying in the region adjacent to the ~ 
Susquehanna River in Cumberland County. The Walton quarry along 
the Susquehanna River opposite the lower portion of Harrisburg is 
probably the oldest quarry of importance in the county. It extends 
along the Pennsylvania Railroad for about one-fourth mile. At times, 
it has been worked for fiuxing stone or to obtain stone for burning to 
lime but more recently it has been worked for road and concrete ma- 
terial. It is now run under the name of Lemoyne Quarries and pro- 
duces about 400 tons of crushed stone per day. The strata dip steeply 
to the south with great irregularity throughout the entire quarry. 
The strata exposed belong to the Beekmantown formation and consist 
of interbedded high-lime, dove-colored to gray limestones and dark- 
blue magnesian stones. Both varieties in places contain considerable 
vein matter but especially the latter. Stylolites are abundant. Black 
chert segregations are noticeable in places. The old workings have a 
face varying from 25 to 50 feet in height but a new level 30 feet 
deeper is now being worked. 


Analysis of composite sample of limestone from Walton Quarry near 


Lemoyne 
CaCO pee Oe eee A Ae, Pde ado de 87.18 
ere a ae Gs. Nie) Sa A eg ee 10.32 
PUI Oe MEE Cie) ae re Sey ae ay ae Aa 87 
SOUR E ern Me oe TP Obst balers tes 3.00 


The above analysis represents 11 specimens collected and analyzed 
by the Bethlehem Steel Co. 

J. P. Lesley, former State Geologist, made a detailed study of the 
chemical composition of the limestone beds in this section and prepared 
an elaborate report from which the following quotations are taken. 
This subject is of scientific interest as indicating numerous and fre- 
quent changes in sedimentation during Beekmantown time and is_of. 
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practical importance as showing the type of stone that may be ob- 
tained from this formation which has a wide distribution throughout 
tha State. (See 3, pp. 311-362). F 

‘At a meeting (3, pp. 343-348) of the American Philosophical So- 
ciety, December 20, 1877, I described the progress of an elaborate 
investigation which I had instituted for the purpose of determining 
whether or not any fixed or rational order of deposition could be 
observed in our Siluro-Cambrian, Magnesian Limestone Formation 
No. IT. 

‘‘T selected a fine exposure, made by the Walton quarry and rock- 
eut of the Northern Central Railroad, on the west bank of the Susque- 
hanna river opposite Harrisburg; where a consecutive series of the 
beds, all conformable, and all dipping regularly about 30° to the 
southward, afforded a good opportunity for collecting two sets of 
specimens for analysis, one at the bottom and the other at the top 
of the cut. Great care was taken to survey the cut, mark the beds 
(from 1 to 115) and range the specimens in two parallel series; so 
that any lack of homogeneousness in any bed might be detected by 
analyses of two specimens, taken from places in the edge of the bed 
5 to 30 feet apart, according to the depth of the cut; and sometimes 
by the selection of a third and intermediate specimen; many of the 
analyses of individual specimens being also repeated. 

‘‘The investigation was continued throughout the winter of 1877-8 
by Mr. Joseph Hartshorne, and completed during the summer of 1878 
by Mr. S. 8S. Hartranft; and I now find myself able to bring some of 
the results to the notice of chemists and geologists in the form of 
tables; (1) of analyses and (2) of averages. : 

‘‘The analyses, as reported to me, have been given in full on the 
preceding pages. 

‘‘In the following table (Table I) the relative proportions of 
Carbonate of lime, Carbonate of magnesia, and Insoluble residue, are 
given, and to the second decimal only. 

‘‘Attention is drawn to abnormal beds or analyses by enclosing cer- 
tain percentages in brackets. The greatest pains were taken to pre- 
vent mistakes as to the locus of each specimen; yet, some of these 
extraordinary percentages may be significant of such mistakes. Most 


of them are probably indicative of actual variations of composition in 
the beds. 


Table I 

Lime Carb. | Magnesia Carb. | Insol. Matter Thickness 

Bed Grade Top Grade Top Grade Top Ft. In. 

eee 58.35 57.10 eo 88.25 4.60 4.00 3 0 

ee ey: eerie 55.60 56.20 .50 89.75 5.80 3.80 2 9 

(a). 3a: ee 89.90 92.00 3.60 4.00 5.70 4.10 3 6 

aston na! 93.90 97.05 1.80 1.85 3.80 1.40 4 6 

Cb) a Beet So eee oe 96.40 97.20 1.40 0.70 1.90 2.10 8 1 

Oe ata eee ce 95. 97.60 1.40 1.30 1.50 1.10 1 0 

eee eee 87.10 40 3.60 3.70 9.70 9.10 1 0 

(OLS Cl ececcdes asso aa 82.30 87.45 14.50 7.50 3.10 3.90 0 9 

(e)\(d) 50 ees ee eee 68.30 67.60 24.80 27.00 5.50 5.40 2 3 

10) Soe. gaseGe cen ac 90.70 90.40 8.05 8.15 1.90 1.70 2 8 

hi men? Beet eye ee a 97.60 96.70 1.80 1.30 1.00 2.20 8 8 

a Duh oe. SEE TO! 66.00 75.80 82.40 19.85 1.60 2.50 5 “ 

18, “See ee 96.80 97.20 2.30 1.85 1.20 1.40 s & 

gD el ees = a ae ee 95.85 83.70 2,40 11.85 ‘1.80 3.40 12 8 

TR pee st eek ee 92.75 97.30 4,45 1.00 3.40 1.80 4 4 
en ee ee ee eee 
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Lime Oarb. Magnesia Oarb. | Insol. Matter Thickness 
Bed Grade Top Grade Top Grade Top Ft. In. 
95.4 98.9 1.3 vif 3.8 0.6 6 8 
52.0 54.1 33.7 28.1 12.5 15.9 11 5 
96.3 98.4 1.9 eee 2.2 0.7 2 5 
59.4 61.6 83.7 31.8 6.1 5.9 5 9 
97.6 97.6 1.8 1.5 0.9 0.3 0 8 
68.2 74.1 97.3 23.1 3.9 3.0 0 9 
98.2 97.7 1.8 1.9 1.2 0.6 2 5 
58.6 59.2 84.1 35.1 5.6 5.0 1 11 
96.7 85.5 1.4 1.4 1.8 12.6 2 U 
64.8 55.2 31.1 30.6 12.0 12.9 S$ 0 
95.8 95.4 2.7 2.2. 1.3 1.8 8 0 
75.2 77.6 13 16.4 6.7 4.8 6 8 
€2.0 60.0 29.4 32.8 7.8 6.7 10 6 
96.3 96.0 1.9 3.2 ed 0.9 3 0 
62.2 62.5 29.5 27.4 8.3 Tok | 8 
98.2 98.8 1.2 0.8 0.6 0.3 1 4 
64.4 #0.4 30.5 84.2 4.3 4.8 5 6 
94.7 93.1 4.6 4.8 1.0 1.4 0 il 
80.2 97.5 13.2 14.7 5.6 4.3 4 6 
98.2 96.9 12 1.6 0.6 u len 2 3 
63.4 63.3 31.6 31.7 3.8 4.1 0 10 
98.2 99.0 1.6 9.5 0.3 0.4 1 9 
65.0 65.0 29.1 29.6 5.1 5.0 4 10 
94.8 86.5 2.5 4.3 1.8 a 2 0 
vest 64.3 16.5 22.3 9.1 11.6 3 0 
94.5 88.4 rier 8.3 1.9 2.6 5 6 
54.4 54.4 35.2 36.2 8.4 Tr | 7 
98.1 76.2 0.9 ay 1.0 18.2 5 6 
64.6 55.4 26.2 1 838.8 8.5 9.7 5 6 
95.1 97.7 1.9 0.9 1.7 1.4 14 0 


“Without discussing in detail, at present, this instructive table, 
several things are evident at a glance, viz: that 


1. Alternate strata of limestone and dolomite make up the mass. 

2. The dolomite layers carry the most insoluble materials, as a rule. 

3. Specimens taken from the top and bottom of the eut (eighty 
feet apart, or less) differ sometimes as notably from one another as 
specimens taken from different beds, but as a rule each layer is nearly 
homogeneous, so far as two or three analyses can show such a rule. 

4. Not one of the so-called dolomite layers has enough carbonate 
of magnesia to make it a true lithological dolomite. They are all 
merely more or less magnesian limestones. : 

5. Carbonate of magnesia is not absent from any bed in the whole 
series. 


Pine Grove Furnace Area. There is a small isolated area of Toms- 
town limestone in the region of Pine Grove Furnace which was once 
worked. D’Invilliers (6, p. 1521) describes the quarry as follows: 

“This Pine Grove quarry lies on the south side of Mountain creek, 
just opposite Pine Grove. The deposit of limestone has been tested 
for about’ one mile N.E. and §8.W. from the old Pine Grove bank up 
to the Red bank; but the development is entirely confined to the one 
large quarry. The entire product averages about 2,500 tons a year, 
and is all used'for fluxing purposes at the Pine Grove furnace. The 
dip of the limestone is 8/E. at angles of from 25° to 30° and the 
thickness of the exposure is not far short of 100 feet. The color of 
the stone-is. mostly. blue and_it.is quite. massive and. comparatively 
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low in silica. The quarry is about 250 x 75 feet, but the main work 
is carried on at a depth of about 50 feet beneath the surface. Mr. 
King states that while this limestone contains only about 4 per cent 
of carbonate of magnesia and 5 per cent of silica, the dolomitie lime- 
stone in the ore bank near by contains but one per cent of silica and 
fully 40 per cent of magnesia. He also notes the fact that the ‘fat’ 
valley limestone shows 12 per cent of silica; but in sulphur he finds 
the valley limestone to contain only .005 per cent as against .125 
per cent at Pine Grove.’’ 


Analyses of limestone 


1 2 
CaO ae Ae wets bth crnisis. si else 72.321 86.357 
MeO OM i yte ieee ince nieces 20.591 5.236 
SLO sive ekesroteue + eyes elersuns’ esc 2.310 8.410 
ATO Waterco ietasiecte corer eyeicrs .083 oll 
We Oras createed akessnate oly tes 4,420 } 
Sea ee eyecare aise cuca ats 047 .013 
oe see Bates gen tate siaace .011 014 
MEMO Su oeNoob cag uduernons 433 None 
1. Limestone at Pine Grove Furnace. Rather hard and fine grained; dark bluish 


gray. 
2. Craighead quarry, 2 miles north of Mt. Holly. Rather hard; light gray and 
brownish gray; more or less coated and seamed with oxide of iron, 
The above analyses are taken from Report M3 (7, p. 80). 


CALCAREOUS MARL 


There are a few deposits of caleareous marl in Cumberland County 
which have been investigated by J. B. R. Dickey, who has published 
the following descriptions in Bulletin 76 of this Survey (8, pp. 6-7). 

““ Just east of Middlesex, three miles northeast of Carlisle, on the farm 
of Mr. W. R. Simons, on south side of pike and on east side of small 
stream for some distance and extending back into one or more depres- 
sions in fields is a deposit, sample of which showed about 85 per cent 
carbonate (air dry). The texture is fine and color white. Deposit is 
well covered with surface soil; depth could not be ascertained with 
40-inch soil auger. The deposit was not fully explored or traced. 

‘On north side of pike opposite the above is a terrace about 20 
feet above Conodoquinet Creek which seems to be composed of coarsely 
granular marl to an undetermined depth. Along the stream marl is 
solidified, but a short distance back from the bank the material is 
loose and granular. Deposit more or less reworked; yellowish gray 
below the surface soil. No samples taken. This terrace, several acres 
in extent, is occupied by a truck garden. 

‘‘On eastern edge of Carlisle on the east side of a small stream (Le- 
tort Spring Run) are several acres of marl covered with 6 to 10 inches 
of dark soil. The bottom of the marl was not reached with a 40-inch 
~ auger. Sample tested 84 per cent carbonate (air dry). This deposit 
is close to railroad and might be developed but it is very little above 
the level of the stream. On account of the location the land would 
be held at a high price. Now occupied by truck garden. Origin of 
this deposit and its full extent not determined. 

‘On farm of Daniel Witmer, about one mile south of Carlisle is a 
deposit of marl in a depression across the P. & R. tracks from Letort 
Spring Run. This is also the same which passes east of Middlesex to 
join Conodoguinet, so that all these deposits may come from one source, 
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though examination of the bottom land at several intermediate points 
showed no marl. The full extent of this last deposit may not be known 
but it did not seem to cover more than a half acre. The depth was over 
three feet. Sample tested was very white and fine. Practically all 
of it passed a 60-mesh screen and 90 per cent passed 100 mesh 
Analysis shows over 96 per cent total carbonate. This is the 
purest and finest sample of marl examined. The deposit has never 
been utilized and is probably too small for commercial development. 
It could be utilized locally, however, until the water became trouble- 
some as the excavation deepened. The water table is rather high. 

‘‘On the Harvey Line farm and adjoining property three miles west 
of Carlisle marl occurs in a bottom along a small stream. Bottom used 
largely as pasture and, covered with 6 to 8 inches of brown soil. Depth 
of marl over 8 feet; air dry sample carried 84 per cent lime. Water 
table rather high but mar] could be developed for local use. 

**On the Lehman farm, 14 mile northeast of the above deposit, marl 
occurs along the stream. The surface soil has been eroded from this 
deposit in places. Its extent and analysis were not determined. 

‘‘On the farm of W. McKeehan, one mile south of Alterton, west of 
Carlisle, is a considerable body of marl occupying a depressed area. 
Sample analyzed only 48 per cent total carbonate. Sample from An- 
drews’ farm ‘adjoining tested only 51 per cent. These samples were 
low in lime but the marl was easily accessible, fine in texture and com- 
paratively dry so might be used economicaily on nearby fields.”’ 
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DAUPHIN COUNTY 


CANADIAN-ORDOVICIAN LIMESTONES 


All of the known outcropping limestones of Dauphin County are 
located in the southern portion and belong to the Canadian-Ordovician 
series. It is possible that the Helderberg limestones may be present 
in Manada Creek Valley, but they have not yet been recognized there. 
With the exception of a few small areas of limestones interbedded with 
the shales and slates of the Martinsburg formation, the limestones are 
in two distinct bands. The most northerly one extends from Susque- 
hanna River in the south part of Harrisburg eastward to about 2 miles 
east of Rutherford Station. The Reading Railroad traverses this belt 
which contains Paxtang, Boyd, and Rutherford Station. This band is 
over 2 miles in width at the river, and gradually narrows eastward. 
It occupies a distinct valley enclosed on both sides by the Martinsburg 
shales that are more resistant to erosion and consequently form higher 
ground. 

The second and more southerly limestone band extends entirely 
across the county from Susquehanna River to the Lebanon County line. 
From Steelton, the band extends almost due east to Swatara Creek 
and is about three-fourths mile wide. From there it widens to about 
4 miles at the Lebanon County line. Steelton, Hummelstown, Swatara, 
Hershey, and Hockersville are all situated in this limestone band. 
Martinsburg shales bound this limestone area on the north and Tri- 
assic red shales and sandstones on the south. 


Limestone quarries have long been worked in Dauphin County to 
supply building and fiuxing stone and for lime burning. Most of 
these operations were small and have long since been abandoned. 
Other quarries have been operated more or less continuously for 100 
years or more and are now being worked more extensively than ever 
before. The principal quarries have been and are now being operated 
for fluxing stone or for high grade calcite stone for chemical hme or 
for Portland cement. In addition a large tonnage of crushed stone has 
been produced in recent years. Practically all the limestones of the 
county are satisfactory for crushed stone. D/’Invilliers (see bibli- 
ography at close of chapter) in 1886 described 32 limestone quarries — 
in the county. At present only 11 aré in operation or only recently 
closed and hence considered worthy of description. The principal 
quarry districts are at Steelton, Hummelstown, Swatara and north- 
east of Hershey. 

Nearly all of the limestones in the two broad limestone bands belong 
to the Beekmantown formation which is composed of alternating series 
of high, medium, and low magnesian rocks in which the silica content 
also varies a great deal. Much of the limestone is sufficiently low in 
magnesia to be serviceable for the manufacture of Portland cement 
and high enough in lime to warrant its shipment to cement plants for 
raising the lime content of the mix. The chief difficulty, however, is 
to quarry the different grades separately, as they are everywhere inter- 
bedded. A property which was prospected for high-calcium lime- 
stone about 3 miles southwest of Hummelstown showed much less 
magnesian stone in the Beekmantown than is usually found and yet 
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it is doubtful whether it would be profitable to work a large quarry 
there for high-calcium stone, due to the interbedded magnesian strata. 

At the northern side of the limestone belt and next to the Martins- 
burg shales there is a narrow band of stone that is composed of a 
series of unusually high calcium limestones which have long been 
extensively worked in the vicinity of Annville and is generally known 
throughout the Lebanon Valley as the Annville limestone. It is over- 
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Fig. 12. Limestone areas in Dauphin County. 


1. Hoffman Brothers and Wilson. 2. J. M. Whittock. 3. Bonnymead Farms. 
4, Bethlehem Mines Corp. 5. Highspire Quarries (Hocker quarry). 6. Union 
Quarries Corp. 7. George Wbersole. 8. H. E. Millard. 9. Reinhard Lime Works. 


10. Garosi and Brancazi. 11. Hershey Estates. 12. Annville Stone Co. 13. H. E. 
Millard. 


4 
lain by argillaceous carbonaceous limestones. Because of overturned 
strata these normally overlying beds actually form the footwall to the 
Annville limestone horizon in the Hershey region and eastward through 
much of Lebanon County. These combined high-lime strata and the 
overlying shaly limestones are grouped together in a single formation 
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which constitutes the Jacksonburg formation in the Lehigh Valley 
and is called the Conestoga formation in Lancaster County. Stose 
(6) proposes the name of Leesport for these limestones in Dauphin 
County that form a narrow northern band that extends from the Leb- 
anon County line westward to Swatara Creek about one mile south- 
west of Hummelstown and in which the high lime strata have been 
extensively worked northeast of Hershey and at Swatara. He also 
refers a narrow band about 214 miles long located at the south side 
of the northern broad limestone band just east of Harrisburg to this 
same formation. In this same limestone valley which passes eastward 
from South Harrisburg he maps a narrow band of Chambersburg- 
Stones River lying next to the Martinsburg shales, bounding the valley 
on the north. 

The youngest limestones of the county are of basal Martinsburg age 
and are found in four narrow east-west trending bands within the 
Martinsburg formation together with limestone beds that Stose (7, 
pp. 638-641) considers of Black River, Chazy and Beekmantown age. 
These are located as follows: one is exposed in the small tributary of 
Paxton Creek a short distance north of the State Insane Asylum; 
another, along Paxton Creek about a mile to the north, a third, cross- 
ing Paxton Creek a short distance southwest of Linglestown; and a 
fourth, crossing Beaver Creek about 2 miles southeast of Linglestown. 

All of Dauphin County has been subjected to intensive compressive 
forces acting in general in a north or north-northwest direction and 
throwing the once horizontal beds into folds that trend east-west or 
slightly northeast-southwest. Many of the major folds have been over- 
turned so that both limbs of the folds dip south or southeast. The 
most general dip of the beds is south-southeast. However, there are 
places where the folding has been less intense and northerly dips are 
common. In few places are beds found approximately horizontal. 
Few faults are big enough to cause serious problems in quarrying. 

DESCRIPTION BY DISTRICTS 


The descriptions of quarries are limited almost entirely to present 
operations. These places have been worked because of the grade of 
stone obtainable, the accessibility to the railroads, good highways or 
to the plants where they have been utilized, or the low cost at which 
the stone could be quarried. Since quarrying has been carried on for 
a long time the assumption that the most favorable locations have 
been worked is probably correct and yet the writer is convinced that 
there are other desirable quarry locations where good stone will be 
obtained when market conditions demand new quarries. 


Paxtang Area. There has been active quarrying of limestone in the 
Paxtang region. D’Invilliers (2) in his investigations in 1886 found 
10 quarries, of which 6 were in operation. The stone was then used 
for burning lime, for flux, and for building stone. At present only 2 
quarries and plants are active, one producing crushed stone only and 
the other burning lime. 

The largest quarry now in operation is that of Hoffman Brothers & 
Wilson. It is located on the south side of the Reading Railroad, about 
one-fourth mile southeast of Paxtang. D/’Invilliers describes this 
quarry and says it was opened in April 1886. At that time, the output 
all went to the Paxton furnaces in Harrisburg as fluxing stone. At 
present only crushed stone is being produced although by careful 
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quarrying some low silica stone suitable for flux could still be obtained. 
The upper beds exposed are mainly high-calcium, gray to olive drab 
limestones, the lower and more abundant ones are gray to dark-colored 
magnesian stone. They belong to the Beekmantown formation. The 
west quarry face shows a beautiful symmetrical syncline and anti- 
cline, the two folds occupying the entire west face which is about 500 
feet, long and 90 feet high. The axis of the folds is roughly east-west. 
There is much vein matter in the stone, especially in the magnesian 
strata. A little fluorite was observed in association with the white 
ealcite. The plant is well equipped and capable of producing a large 
daily tonnage. 

Until recently, J. M. Whittock operated 3 quarries along Spring 
Creek, just south of Paxtang. Two of these were in line and prac- 
tically continuous in the bluff bordering the creek and the other one 
lying to the north was much deeper, and extended weil below the water 
in the creek. The two on the south side of the creek have a combined 
face about 1000 feet long and 65 feet high in places. The other one 
had a working face of about 600 feet. This opening was flooded by a 
large stream of water entering the quarry and rendering it imprac- 
ticable to continue operations. At an early date these quarries were 
operated for furnace flux and in recent years for both fluxing stone 
and crushed stone. The strata are considerably disturbed so that it 
is difficult to determine the structure although the general dip appears 
to be to the south and southeast. The stone varies from a light-colored, 
high-caleite marble to a dark-colored, almost equally high calcite stone, 
to a dark-colored, hard, tough magnesian stone. Analyses of stone 
from these quarries are given in the table of analyses. The clay over- 
burden was heavy and clay pockets bad, yet because this was one of 
the first quarries in the region to produce crushed stone, the product 
was used extensively in the immediate region and shipped considerable 
distances by rail. 

On the north side of the William Penn highway, about one-fourth 
mile northeast of Boyd, limestone of the Beekmantown formation has 
long been quarried for fluxing stone and for lime-burning. The quarry 
now belongs to the Bonnymead Farms and is worked mainly for 
stone for burning, although crushed stone has also been produced. 
There are 4 lime kilns close to the quarry. The opening exposes both 
high-grade, gray to dove-colored, high-caleium stone as well as darker 
colored high magnesian stone. Only the low magnesian stone is now 
being quarried for lime burning. The strata have been greatly folded 
and several beautiful folds can be seen, including one overturned 
syncline. The strike is east-west. 


Steelton District. The most extensive single quarry operation in 
Dauphin County is that of the Bethlehem Mines Corporation (sub- 
sidiary to the Bethlehem Steel Co.) located along Susquehanna River 
just southeast of Steelton. The quarry rock belongs to the Beekman- 
town formation and consists of interbedded stone of varying chemical 
and physical properties. Most of it is gray in color, fairly high in 
MgCoO,, and hard although rather badly shattered. Folds and faults 
in the quarry result in changes in both strike and dip. In general, 
the beds have a northeast-southwest strike and dip to the southeast 
at angles of 20° to 30°. Solution has produced small caverns in 
which there is some cave travertine. The quarry is a hillside opera- 
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tion with the quarry floor only about 20 feet above the level of the 
water in the river. The length is about 1600 feet, breadth 500 feet, 
with a height of face of about 80 feet. The thickness of the over- 
burden of clay and rotten limestone is decidedly variable. The average 
thickness is about 12 to 15 feet but in a few places it exceeds 30 feet. 
The quarry is equipped with modern crushing, screening, and wash- 
ing facilities. The stone is loaded by electric shoveis into trucks and 
hauled to the crushers. The stone from 2% to 6 inches in size is 
taken to the Steelton blast furnaces nearby to be used as flux. The 
smaller sizes are sold as washed commercial crushed stone and sand. 
The estimated annual capacity of the plant is given as 480,000 tons 
of fluxing stone and 300,000 tons of commercial stone. The total 
production since acquisition by the present company in 1917 has 
been 2,860,000 tons of fluxing stone and 1,140,000 tons of commercial 
stone. Some carload analyses are given on a later page. The follow- 
ing represent two of the distinct varieties. ~ 


Analyses of medium and high magnesium stone, Steelton quarry 


High Medium 

Mag. Mag 
Ca COn ee ra edaeniies cock csc 60.63 73.56 
MECO . Neri cree tate ats sere 35.55 21.55 
PALO. HG NClO! Ficulcccc ees « 1.00 1.27 
Sid. 2.00 3.81 


Just east of the Bethlehem Steel Company’s property is the Hocker 
quarry of Highspire Quarries. This quarry is along the west side of 
Laurel Run about a mile north of Highspire. It is an old quarry 
that was long worked for lime and for building stone. The fine old 
houses in the vicinity built of stone from this quarry furnish evi- 
dence of the satisfactory material obtainable here. At present the 
product is aimost entirely crushed stone although a limited amount 
of building stone is also produced. Most of the stone separated for 
building purposes is rather thin-bedded, only a few inches in thick- 
ness. The quarry is about 250 feet long, 130 feet wide, and the face 
is about 40 feet high. The stone belongs to the Beekmantown forma- 
tion and, as common in most places, consists of alternating beds of 
different composition. It is gray to dark blue with some carbonaceous 
matter concentrated along the bedding planes. In general the high- 
_ealcium stone is gray and decidedly crystalline, and the more mag- 
nesian beds dark blue and dense.» The magnesian beds have been 
fractured and these openings are filled with white calcite and dolomite. 
The present face shows mainly rather high magnesian stone. Much 
of it is thin-bedded. The strike is approximately east-west and the 
dip from 18° to 30° south. The capacity of the crushing plant is 
about 150 tons per day. 


Analyses of stone from Hocker quarry, Highspire 


1 | 2 8 4 5 
WAQsr 4. eos an soba ee ea eae bs ma can te acenn 88.13 67.48 82.66 97.24 HOsoe 
MPOOe ake son nes oo hae ae Seon So See eee eee 6.62 28.88 9.99 0.50 19.29 
JEL OY Beer eee Bee 4 eB a a ee) eae | eee bee an oy 0.85 
WOW 6 | 625 soso n Sada eek aes ee eee neeeensswes 0.52 0.62 0.60 OVIBE woe. 
alo Ds hes Se eee ee ee ee ee 8.94 2.64 6.22 2.012 4.54 


1. Light colored stone. 

2. Medium colored stone. 

3. Dark colored stone. 

: High grade stone occurring in a few layers in a small nearby quarry. 


. Average of 9 samples taken at approximately equal distances. 
Analyses 1 to 4 made by I. 8S. Hocker, 5 by Bethlehem Steel Co. 
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Hummelstown Area. A number of quarries have been worked at 
one time or another north, south, east, and west of Hummelstown. 
The only one now working close to the town is that of the Union 
Quarries Corporation owned by Herman Wagner and located on the 
north bank of Swatara Creek directly north of the town. The quarry 
face is parallel to the creek and is about 350 feet long and 65 to 70 
feet high. It has been advanced northward into the hill about 175 
feet and is being extended northeastward along the strike. The 
beds strike N.57°E and dip 22°SE. The quarry contains several 
grades of stone ranging from a compact gray stone fairly high in 
ealeium and low in magnesia to a dense, hard, dark-blue, high-mag- 
nesian variety with many gash veins of calcite and dolomite. The 
beds are fairly massive and the stone breaks into angular masses. 
The product is crushed stone of a good grade. The stripping varies 
from 5 to 8 feet with no deep clay pockets. 

On the south side of Swatara Creek north and northeast of 
Hummelstown, there are several old quarries that appear to contain 
the Annville ledge of high calcite stone. They were worked to obtain 
stone for lime burning. The quarries also furnished some stone for 
building purposes and some fluxing stone. In all the quarries the 
strike is northeast-southwest or east-west and the dip to the south 
or southeast. 

Indian Echo Cave, one of the most important caves in the State, 
is located along the north bank of Swatara Creek about 1 mile south- 
west of Hummelstown. It originated by solution of Beekmantown 
limestone. The cave formations are very beautiful. 

George Ebersole is operating a crushed stone quarry along the 
Hummelstown-Middletown road about midway between these towns. 
The stone is of Beekmantown age and consists of interbedded high- 
calcite gray stone and medium to fairly high magnesian stone darker 
in color. Most of the stone is fairly massive but there are some thin- 
bedded strata. Considerable shiny black carbonaceous matter is de- 
veloped along some of the bedding planes. The beds strike north- 
south with a dip to the east of 12° to 15°. The quarry is about 350 
feet long by 150 feet wide with a quarry face about 60 feet high. 
The capacity of the plant is about 400 tons in 30 hours. 

In 1924-1925 the Lawrence Portland Cement Co. prospected sev- 
eral farms lying just north of the Ebersole quarry by putting down 
20 churn drill holes to depths of 25 to 134 feet and analyzed the 
drill cuttings every 5 feet. The beds in the region are flat to gently 
dipping in various directions. The averages of the holes sunk to 
depths of 100 feet or more are as follows: 


Average analyses of churn drill holes on farms north of 
Ebersole Quarry 


OaCOnMerecessana 90.02 | 92.43 | 90.12 | 92.04 | 90.24] 80.45 | 82.68 | 87.26 | 79.16 | 91.03 
MeCOs) mere cene= 4.11 4.04 4.57 5.22 4.78 4.72 5.11 4.05 4.53 5.34 
AlzOs+Fe20s ---| 1.81 1.16 1.60 0.89 1.30 3.11 2.78 2.26 3.92 1.13 
SiO see ceweememe 3.11 1.62 2.85 1.0L 2.65 | 10.59 8.49 5.76 | 11.41 1.48 


These results are of especial interest as they indicate the quality 
of stone that may be expected in the Beekmantown formation of 
Dauphin and adjoining counties. One cannot say that these analyses 
_ are typical but it is probable that similar results may be secured 
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in other areas of Beekmantown limestone. The details, which can- 
not be presented here, showed that by careful quarrying, stone of 
better grade than that given in the above averages might be obtained. 
On the west side of Swatara Creek about 2 miles south of Hummels- 
town is the old Stover quarry, which is now idle: High calcite and 
low to medium magnesian Beekmantown limestone was long worked 
here to be burned into lime. Analyses of some samples from this 
quarry are given in the table of analyses at close of this chapter. 


Swatara Area. For at least 50 years and perhaps much longer 
there has been considerable limestone quarrying in the immediate 
vicinity of Swatara. Most of the openings are on the south side of 
Spring Creek but quarrying has been done in two localities lying to 
the north. The stone from this section in the past was used almost 
entirely for flux and for lime. At present there are only 3 working 
quarries in this section and nearly all the stone quarried is burned 
for high grade lime, hence only the best grade of stone is used. One 
small quarry is producing a marble for building purposes. This is 
the band of Annville limestone which passes through the district 
just to the north of the Reading Railroad. The H. H. Millard quarry 
is opened in this band. Due to folding or possibly faulting, part of 
the same bed is repeated farther north in the quarry of Reinhard 
Lime Works, and apparently the same bed is exposed to the south in 
the quarry of Garosi and Braneazi. The actual structure existing in 
this region has not been fully worked out by the writer due to lack 
of time. Some of the quarries show close folding and fracturing. 

The largest quarry in the area is that of H. HE. Millard, located 
just to the north and northwest of the village and between the main 
highway, Route 422, and Spring Creek. This plant was purchased 
from the W. T. Bradley Co. in 1929. At present the work is con- 
fined to that portion of the property lying to the west of the road 
leading to Union Deposit. This opening was started in 1926. Pre- 
vious to that period quarrying was done east of the road, these 
openings now being largely filled with water. There is still stone 
there that can be economically obtained and the work will be re- 
sumed when market conditions warrant. The active quarry is about 
700 feet long parallel to the strike of the strata, is 150 feet wide, 
and 60 feet deep to the main quarry floor. A deeper 18-foot cut was 
started in 1931. The beds are regular, strike N.55°E., and dip 68°SEH. 
The stone is a soft gray crystalline limestone occurring in rather 
thick beds. It is a little darker in one part of the opening and per- 
haps very slightly lower in its calcium content. The stone is fairly 
typical of the Annville stone as developed in the Annville district of 
Lebanon County, but not as thick. The footwall rock is dark in 
eolor and shows the presence of carbonaceous matter. It is com- 
monly called the ‘‘black rock.’’ It is higher in both silica and 
magnesia and therefore not used for lime. Some of it has been 
quarried at one part of the quarry for crushed stone. The hanging 
wall consists of a dark colored rock that is higher in both silica and 
magnesia than the gray stone and yet purer than the footwall stone. 
Interbedded with the typical hanging wall strata, there are some 
beds of fine grained white to light gray banded and mottled marble 
such as has been noted in some of the Beekmantown limestone quarries 
in the vicinity of Paxtang. The stone is hand loaded. It is passed 
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over a grizzly and everything over 4 inches goes to the lime kilns. 
The smaller sizes are sold to the cement plants or as crushed stone 
for highway and conerete work. The lime plant is a well equipped 
one in every respect. ‘There are 8 new upright kilns. Across the 
road to the east, there are 7; pot kilns, built several years ago. 

Reinhard Lime Works operates a small quarry and 4 lime kilns 
about half a mile north of Swatara on the east side of the Swatara- 
Union Deposit road. The quarry is about 125 feet in diameter and 
has a face 40 to 50 feet high. The beds strike N.53°H. and dip 
18°SE. The principal stone developed is a gray high-calcite stone 
chat seems to be the Annville ledge. It is underlain by the ‘‘black 
rock’’ which shows black shiny carbonaceous matter along the bed- 
ding planes and appears to be higher in both silica and magnesia. 
The beds average about 114 feet in thickness. The clay overburden 
and clay pockets are serious obstacles in quarrying. 

Just to the east of the working Reinhard quarry, there are several 
other small openings along the same strike. Three of these quarries 
were described by d’Invilliers in 1886. They contain stone similar 
to that described above. 

Recently a small quarry has been opened south of the Harrisburg- 
Reading highway and just east of the Swatara-Hockersville road 
by Garosi and Brancazi. The opening is small and only about 18 
feet deep. The quarry has been worked for building stone and the 
refuse will be crushed for road work. One small building in the 
west part of Hershey constructed of this stone is very attractive. 
The stone is a light gray to light drab, somewhat mottled, fine-graine , 
high-ealecite marble in fairly thick beds that are nearly horizontal. 
Some of the weathered portions are light pink in color. If there is 
a sufficient thickness of this stone it gives considerable promise as 
a marble quarry. So far it had not been investigated beyond the 
present opening. 


Hershey Area. There are many outcrops of high grade limestone 
in Hershey. These weather very white and are particularly attrac- 
tive. At present there is only one small quarry working within the 
borough limits. The principal quarrying is done northeast of the 
town from the borough line to the Lebanon County line. 

The Hershey Estates has recently opened a small quarry in the 
southeast part of Hershey to obtain some building stone. The open- 
ing exposes a thickness of about 10 feet of beds that are not far 
from horizontal. The stone is a beautiful light gray to drab, com- 
pact, fine-grained marble that on weathering becomes somewhat 
stained with light yellow blotches, making a pleasing effect. 

The Annville Stone Co. has an extensive quarry on the north side 
of the Reading Railroad about a mile northeast of Hershey. There 
are two openings which are connected by a tunnel about 600 feet 
long. From the east end of the old quarry to the west end of the 
newer quarry the distance is almost 3000 feet. The old (eastern) 
quarry was worked down to a depth of 40 to 50 feet and the newer 
opening has been worked to a depth of about 100 feet at the deepest 
point. Through the tunnel a great deal of stone will be removed 
from the floor of the old quarry. 

In order of age, the strata of the region belong to several different 
series. The oldest are the (1) dolomitic beds that appear on the 
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south side of the quarry openings. The next is a series of (2) high 
calcium gray limestone beds, generally known as the Annville lime- 
stone. This is followed by (3) dark colored limestones that contain 
considerable graphitic matter, and next are the (4) shaly limestone 
beds that form the foot-wall in the quarry openings. On the hills 
to the north are the (5) Martinsburg shales, representing the youngest 
strata of the district. 

There has been considerable folding and faulting of the beds since 
they were laid down as horizontal layers in the ocean over 400,000,000 
years ago. The major structure is a northeast-southwest fold which 
has overturned the strata, causing them all to dip to the southeast 
at an angle varying from 383° to 39° and reversing the order of 
position so that the oldest beds, the dolomite, are on top and the 
successively younger beds are beneath. 

In addition to this major folding there has been some minor fold- 
ing, but usually not enough to change the continuity or regularity 
of the beds. A specimen of the black limestone showing a finely 
developed fold involving about 6 inches of stone was picked up to- 
ward the west end of the quarry. Two folds of more significance are 
described below. 

There has been some displacement of the beds by faulting. In 
the main, these faults involve movement. that is measured by inches 
or by a few feet. A few, however, are of sufficient magnitude to be 
rather serious. 

In the working of the quarry, the pure limestone alone has been 
sought. This has been worked from the outcrop and followed along 
the strike. The width of the quarry is determined by the breadth 
of the outcrop .between the shaly limestone foot-wall on the north and 
the dolomite hanging wall on the south. Some dolomite is removed, 
but as the thickness increases toward the south, due to the dip, it 
soon becomes impracticable to remove this increasing overburden. 

An unusual feature of the property are two marked constrictions 
in the limestone band by which the foot-wall of shaly limestone ex- 
tends southward in secondary folds whose axes are almost at right 
angles to the large folds previously described. There has been a de- 
finite pinching out or squeezing out of the limestone, thus bringing 
the hanging wall of dolomite very close to the foot-wall of shaly rock. 
One of these folds occurs just east of the eastern end of the main 
quarry and the other is about 225 feet from the west end of the old 
quarry. The character of the folding of the first one is shown well 
in the tunnel recently driven to connect the old and new quarries. 

These two folds are unique as it is not often that a layer of lime- 
stone is squeezed out in this manner, They interfere with the regu- 
larity of the quarrying and if the quarry operations are ever ex- 
tended to unite all portions of the two quarries, it will probably mean 
the removal of a small amount of the useless foot-wall. However, 
they are not serious obstacles and do not greatly decrease the amount 
of limestone in the property. 

In the working quarry there is a definite band of black limestone 
between the shaly foot-wall and the good gray limestone. There is 
much carbonaceous matter through the rock, giving it its black color, 
and when the rock is broken. along its bedding planes, the surfaces 
of the rock are seen to be coated with a dense glossy covering of 
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graphitic matter. The writer is informed that this rock analyzes from 
90 to 94 percent CaCO,, perhaps averaging about 92 percent. It 
seems that the thickness of this black limestone varies somewhat. In 
the main quarry almost directly north of the crusher house, it is 
only about 214 feet thick, whereas in the western end of the quarry 
it is almost 10 feet thick. There is no evidence to show whether it 
still further thickens toward the west in the undeveloped property 
or whether it is reduced in thickness. 

The output of the Annville Stone Co. is mainly shipped to the 
cement plants in the Lehigh Valley. The stone is washed to remove 
any clay that may have come down from the surface. 

H. E. Millard is working along the same ledge of Annville lime- 
stone directly east of the Annville Stone Co. property and ex- 
tending to the Lebanon County line. The opening along the strike 
is about 1100 feet long and 350: feet wide. The stone is the same as 
described above, except the dip of the beds is somewhat steeper, up 
to 50°, than in the Annville Stone Co. quarry. There are 13 pot 
kilns in this property supplied with stone from this quarry. The 
lime is of chemical grade and is largely used in chemical manufactures. 


Other limestone areas in Dauphin County. So much attention 
has been given to the Annville stone in the eastern part of the county 
that the stone of poorer quality has been neglected. There are many 
places favorable for quarry sites in the Beekmantown limestone areas 
south and east of Hummelstown, about Hockersville, and east of there 
to the county line. There are old quarry openings in several places 
where stone was once quarried for building and burning for agri- 
cultural lime. Road stone of good.quality could be produced in many 
places in that part of the county. The Martinsburg. formation con- 
tains some infolded limestones in the region north and northeast 
of Harrisburg. These limestones consist of rather thick beds of lime- 
stone breccia or edgewise conglomerate and thin beds of fine grained 
limestone of uniform texture interbedded with the Martinsburg shales 
and slates. The Second Geological Survey geologic map shows four 
limestone areas within the shales but represents them as of the same 
age as those in the limestone valleys to the south. In two of these 
areas, these limestones have been quarried on a small seale'and burned 
for lime. These localities are along the small stream just north of the 
Glen Gery Brick Yard which itself is just north of the State Insane 
Asylum and along Paxton Creek about one mile farther north. A 
specimen from the Paxton Creek area analysed by the Pittsburgh 
Testing Laboratory gave the following results: 


Analysis of mestone one mile north of Glen Gery Brick Yard, 


Harrisburg Per Cent 
SiO Alot, atcha a ophliurckas aniseed 12.70 
BLO Lo grette siank sue ciniertistne aires ous Gamera erTee 1.85 
1 SOR. tte 4 Gin a henco uli ites thie PME bere 86 
TO as bieicaya fowrarsloe ahtalalaeetinte crake cats ete 20 
(8/16 Aa Syerite | SaraicrescI an OrIG cick socueioe 45.90 
DESO So ski gate, 5 sate eceibc histone ocele bie eeyeEIS Sie) ays 1.00 
MossLonpirnitionantknteciocm mci s etree 36.90 
PON Spi.cito Rutern cioiibigG 0 ds COO mca ction s trace 


The two additional areas of limestone mapped lie about two-thirds 
mile to the southwest and about 1% miles southeast of Linglestown. 


~ 
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In addition loose pieces of limestone in the fields bordering the 
Linglestown—Fort Hunter road and elsewhere south of Linglestown 
indicate that occasional limestone beds within the Martinsburg shales 
of Dauphin County are not uncommon. Recent studies lead G. 
W. Stose (7, pp. 638-641) to believe that these limestones are infolded 
basal Martinsburg, Black River, Chazy and Beekmantown in age. 
With the county otherwise well provided with good limestones in thick 
masses, it does not seem that these limestones can be regarded as of 
any economic importance. 


Additional analyses of Dauphin County limestones 


1 2 3 4 5 6 7 8a 8b 
OaCOs 4-2. e— 82.69 83.41 87.01 80.77 75.57 74.72 73.88 94.44 90.36 
MgCOs 23222: 15.21 13.72 10.11 9.99 19.29 21.42 21.51 3.89 7.59 
PATSO SS en es 1.04 1.24 -70 2.15 COO) eaaaecene 1.28 -36 -33 
TOES AS 0 SR RY ee) Be | rere ae Bc, Soe eee | 30 31 
S002) eee oe 1.81 2.60 1.98 7.86 4.54 3.02 3.66 2.02 1.96 


1. Quarry of Annville Quarry Co., 1 mile northwest of Palmyra. Average of 42 cars 
shipped to Steelton during 1917. 

2. Spring Creek Limestone Co. quarry, Swatara. Average of 60 cars shipped to Steelton 
during 1917. 

3. Bradley quarry, Swatara. Average of 22 cars shipped to Steelton during 1917. 

4. Abereash quarry, 1 mile east of Hummelstown. Average of 8 samples. 

5. Hocker quarry, 1 mile southeast of Steelton. Average of 9 samples. 

6. Cumbler Property, } mile southeast of Steelton. Average of 14 diamond drill cores. 

7. Quarry of Bethlehem Steel Co., Steelton. Average of shipments during 1918. 

8. Beekmantown limestone. J. T. Whitock quarry, Paxtang. (a) average of 7 cars shipped 
in 1915. (b) average of 18 cars shipped in 1916. Above analyses made by Bethlehem Steel Oo. 
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DELAWARE COUNTY 


There are no limestones in Delaware County. The rocks of this 
county consist entirely of ancient schists and gneisses, overlain along 
Delaware River by alluvial deposits of clay, sand, and gravel. 


ELK COUNTY 


The limestones of (Elk County are of little importance, although 
there are several horizons at which limestone has been found. These 
are, in ascending order, the Benezette (Pocono), Vanport, Lower Free- 
port, Upper Freeport, and Johnstown Cement Bed. At one time or 
another, it seems that limestone has been quarried from each of these 
horizons, but only in a small way. The Vanport is the most extensively 
developed in the county and has been quarried in a number of io- 
ealities. In recent years there have been mo continuous operations 
and the indications are that the utilization of the limestones of the 
county will decrease rather than otherwise. 


VANPORT LIMESTONE 


The Vanport is of good quality as a general rule, but all of the 
other limestones are of poor grade, almost invariably high in silica. 
The Vanport is the principal limestone of Eik County although even 
it is of very little importance. During the summer of 1929 it was 
examined in a number of places but lack of time prevented the writer 
from tracing it throughout that portion of the county where it is 
supposedly present. On the geological maps of Elk and Cameron 
counties by C. A. Ashburner published in Report RR of the Second 
Geological Survey of Pennsylvania in 1881 the outcrops of the Van- 
port (Ferriferous) limestone are shown by dark blue lines. In some 
of these places later investigations have definitely proved its absence. 
Inasmuch as the Vanport in this section is discontinuous it is highly 
probable that detailed work will show many local errors in that it 
may be absent where shown and present in small patches where not 
represented on the map. 

The Vanport in Elk County is much less valuable as a horizon 
marker for the identification of the coal beds than in the counties 
to the southwest because of its discontinuity. In some sections the 
horizon where it should be found is occupied by nodules of iron ear- 
bonate or calcareous chert but in other regions there is nothing to 
indicate its presence. Its absence is due mainly to non-deposition of 
calcareous matter at the time that it was being precipitated in other 
sections but in some cases subsequent solution explains its non-ap- 
pearance now. 

At the time of the writer’s visit only a few quarries were being 
operated and all of them only intermittently to obtain stone for 
burning or grinding for agricultural purposes for local consumption. 
The stone is less pure than in the counties to the southwest although 
in physical appearances it is similar. On the weathered surfaces and 
occasionally on the fresh fractures one finds the typical crinoid stems, 
brachiopods and corals, most of them in fragments. Some layers 
are gnarly and these are usually free from recognizable fossils. Most 
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of the beds are compact, bluish to gray in color and break with a 
glassy conchoidal fracture. 

The most northerly quarry operation of the Vanport is that of 
R. W. Markert, Wilcox P. O., about half a mile east of Rasselas station. 
He has opened two quarries, one where the flat limestone caps the 
hill with practically no overburden and another in a ravine about 200 
yards to the east. In the first the stone is badly weathered and broken 
into small blocks. The stone being quarried is about 40 inches thick. 
The product of this quarry is ground in a Day pulverizer and sold 
to the farmers for agricultural purposes. The operator received $4.00 
a ton for the material. The operation is a very small one and will 
probably be abandoned soon. 

The second opening has been operated to obtain stone for burning 
for agricultural lime but may not be worked much more because of 
the increasing overburden. The stone is less weathered and much 
more massive. A thickness of 39 inches was measured in the quarry 
but the base was not exposed. The upper 6 inches of the bed is 
iron-stained but not as ferruginous as the usual iron carbonate layer. 
This is probably the lower bed described by Ashburner in the fol- 


- lowing section while the beds being worked in the first quarry is the 


upper layer although the interval between the two seems to be greater 
than that given by Ashburner. The writer failed to find any ex- 
posure showing the two layers. 

Ashburner’s section given in (3, p. 73) taken from a quarry near 
Rasselas in operation in 1879 is as follows: 


Section of Vanport limestone near Rasselas 


Ft. m. 
Gyr ges ERROy So Shigigh A Dipti Gol 
Rotten greenish gray limestone 3 0 
Gray shaley jails t his ects 8 0 
AON IOTE GUly cassie zo.5 2 ao she mahersue 1 0 
Hard massive blue limestone te 11 
Slatetee en cs eee ee ee a ere al 6 
COG f- 1 [eats os ER Fi Ad Ee Me A 1 4 


Ashburner shows on his map several areas of Vanport (Ferriferous) 
southwest of Wilcox but so far as known there is no true limestone 
there, the horizon being represented by calcareous chert and nodules 
of iron carbonate. 

In the vicinity of St. Marys the Vanport should outcrop near the 
tops of the hills and according to report it does. Near the top of the 
hill in the north part of the town a little stone was one time ob- 
tained by removing a thin overburden of shale and clay. Some frag- 
ments of typical Vanport were found there after considerable search. 

The principal areas of Vanport limestone in Elk County are found 
along Little Toby Creek and its tributaries in Fox and Horton town- 
ships. The formation is probably continuous or nearly so through- 
out this section and according to report it has been quarried on a 
small scale in many places where it outcrops along the sides of the 
hills; especially in the vicinity of Kersey and Kylers Corners. About 
two miles south of Kylers Corners, Nils Stranberg operates a small 
quarry close to the railroad. The exposure shows a thickness of about 
5 feet. The stone is burned for agricultural lime for use in the im- 
mediate vicinity. W. L. Eddings has worked a small quarry for his 
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own supply of lime and another quarry has been recently worked 
in the Challenge farm. ; 

In the hillside quarry of the Shawmut Brick and Tile Company 
just south of the village of Shawmut the Vanport limestone is ex- 
posed. Where measured, it is 59 inches thick. The stone is massive 
and grayish-blue in color with bedding planes scarcely perceptible. 
A thin band at the top is decidedly ferruginous. Some fragmentary 
fossils can be seen on the weathered surfaces. While the quarry was 
being worked for shale for the brick and tile plant the limestone layer 
was undermined and as it broke off in large blocks and tumbied down 
the pieces were collected, ground in a nearby crusher and sold for 
farm use as pulverized raw limestone. Since the brick and tile plant 
has been idle the limestone operation has ceased and the owner of 
the crusher contemplates moving the crusher to a new location. 
Quarrying the limestone at this point by itself would be too expensive 
on account of the heavy overburden. ; 

Ashburner describes some other localities along Little Toby Creek 
where quarries were in operation in 1879 in the following quotations: 
(38, p. 209) 

‘‘The Ferriferous limestone is exposed on the eastern bank of the 
Toby creek, about 2000 feet south 70° east from P. W. Hayes’ house, 
near Kyler’s Corners. The elevation of the top of the limestone is 
1570 feet. The bed is 6 feet thick, and immediately underneath it, 
is exposed 1 foot of carbonaceous black slate, underlaid by gray shale 
and slate.’’ 

‘““The Ferriferous limestone is also exposed in one of the head 
branches of Saw-Mill run, near the road between Kyler’s Corners and 
Weedville, and about a mile and a half south-east of the former lo- 
eality. The stone quarried from this bed has been burned by Judge 
Kyler, and is said to produce a superior lime.’’ 

‘‘On the hill east of Brockport, and alongside the road, the Fer- 
riferous limestone has been quarried, at an elevation of between 140 
and 150 feet above the Brockport store. The face of the limestone has 
been exposed 7 feet high and 50 feet long. The lower and upper parts 
of the bed are composed of shaly, very ferruginous, and highly fossili- 
ferous layers, and are of a darker color than the more massive central 
part, which measures from 4 feet to 4 feet 6 inches thick.’’ (3, pp. 
239-240) 

In the southeastern part of the county in the valley of Bennett 
Branch of Sinnemahoning Creek the Vanport is likewise well de- 
veloped. Inquiry failed to get any information concerning any quarry- 
ing operations within recent years. Unquestionably some Vanport 
limestone could be obtained in the vicinity of Caledonia and Benezette 
but it is doubtful whether it would be profitable to open any quarries 
under present conditions even for local use. A short distance north- 
east of Benezette, Ashburner observed the limestone and gives the 
following description (3, p. 254) : 

‘‘The Ferriferous limestone is exposed at a number of localities 
along the summit, and has been quarried and burnt for lime, which 
has been used extensively as a cement and a fertilizer. Its thickness 
varies from 5 to 10 feet. The bottom of the limestone on George W. 
Winslow’s farm was found at an elevation of 1610 feet. The stone 
is very hard, massive, and brittle, in places very ferruginous, and con- 
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tains a number of imperfect fragments of fossil shells. At this point 
the face of the bed measured 7 feet thick.’’ 

*‘At Winslow’s lime quarry, alongside of the kiln, the bed will 
probably be found at least 10 feet thick, when quarried further into 
the hill. In the center of the bed there is very frequently found 1 foot 
of very poor argillaceous limestone. Winslow’s limestone is sometimes 
locally named the Mount Pleasant bed. 

““When Winslow’s quarry was visited in 1879, it was producing 
from 30 to 45 bushels a day, a royalty of one cent a bushel being paid 
for the privilege. The run of the kiln at that time sold for 10 cents 
per bushel, being used as a fertilizer. When sold for plaster, it was 
necessary to pick the lime, and the price obtained for this grade 
was 14 cents per bushel. The experience of the kiln burner has been 
that 1 bushel of coal is required for every 6 bushels of lime obtained.’’ 

“Above the limestone occurs a lean iron ore, which it would never 
be profitable to work for the manufacture of iron, as the ore ig not 
sufficiently rich in iron, and is not in sufficient quantity, to make 
such work profitable.’’ 

_No specimens of the Vanport limestone collected by the writer in 
his investigations in Elk County have been analyzed as its importance 
here did not seem to warrant such expenditure. The following analyses 
were made by the Second Geological Survey of Pennsylvania: 


Analyses of Vanport limestone in Elk County 


1 2 3 4a 4b 4c 
BGO a5 = ders: 86.910 86.214 91.785 27.857 54.553 49.732 
OOS sc ans 6.659 1.785 1.808 .983 1.185 1.331 
Al,O, + Fe,0, 2.205 2.610 1.710 3.830 3.030 3.650 
2 ae ee .017 .050 .032 062 104 .238 
SHON AR aoe 2.390 7.370 3.370 61.670 38.950 41.690 
Ba 5b 6 

(GERGLO ME Ge eine ee 94.357 94.107 85.714 

MeCO™ Mevorc: 1.634 1.369 1.171 

Al,O, + Fe,0, 1.638 1.626 8.422 

AAS, tec eee 031 .063 069 

SiOWa te sc és 1.630 2.200 8.390 


1. Vanport limestone. G. W. Winshow’s farm, two miles northeast from Bene- 
zette. Ten feet thick. Rather coarse grained; brittle; mottled with calcite and 
more or less stained with ferric oxide. Color, generally pearl; gray. (2, p. 91) 

2. Vanport limestone. One mile east from ‘J. S. Chamberlain’s farm, from 
branch of Toby creek, Fox township. Very fine grained and brittle; fracture, sub- 
eonchoidal; dark bluish gray. (2, pp 91-92) 

8. Vanport limestone. Brandy Camp P. O., Horton township, Hlk County. 
Rather coarse grained; brittle; mottled with calcite; bluish gray. (2, pp. 91-92) 

4, Vanport limestone. From Oyster’s quarry, Brockport, Horton township. 7 
feet more or less, thick. (a) Top stratum, appearance shaly; fossiliferous; com- 
paratively soft; bluish black. (b) Middle stratum fine-grained; brittle, argilla- 
ceous; dark blue. (c) Bottom stratum. Appearance shaly; fossiliferous; bluish 
black. (2, p. 92) 

5. Vanport limestone. Gen. Kane’s quarry. Jones township; Johnson Run 
coal basin; four miles northeast from Wilcox. (a) Upper bed. Wine grained and 
very brittle; more or less stained with iron oxide; reddish gray. (b) Lower bed. 
Rather fine-grained ; brittle, somewhat mottled with calcite; dark-bluish gray. (2 pp. 
92-93) 

6. Vanport limestone. At Kyler’s Corners, Fox township. On east side of 
Little Toby Creek. Very fine-grained brittle, fracture conchoidal; color, bluish 
gray. (2, pp. 92-93) 
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OTHER LIMESTONES 


The other limestones of Elk County scarcely deserve mention and 
have not been investigated by the writer. Ashburner observed lime- 
stone in the Pocono formation in Jones and Benezette townships. In 
the former it was a ‘‘massive blue fossiliferous limestone’’ occurring 
‘‘about 200 feet below. the bottom of the Olean conglomerate.’’ 

About one mile west of Benezette, Ashburner (3, pp 247-248) noted 
three limestones in ‘the Pocono giving the following section and 
descriptions: 


ale Vl isorr oem hboveigovels, Sera a ee ory eee Oo fie 
2. Gray and olive shale and slate ........ 5’ 
3. Gray and greenish-gray hard argilla- 
CeOUSASANGSTONE ;)\o.. si4s.< 60s eee es 60’ 
A. SMarddleWdimestone:. 35 < aicn bicse oie sien ois a 
5. Gray and greenish shales ..........-. 60% vs 
Gssklower (limeéstone )o%:c/siere. 10s Reis ois «15 he Ze 
136"), = 


‘“‘The upper limestone is fossiliferous; the fragments of the shells, 
however, are so imperfect that their species could not be determined. 
It contains slate and shale bands, and iron and clay balls. There is 
a strong dip of the bed toward the west, at the rate of 3 or 4 feet to 
the 100 feet. I was informed by Mr. Simon P. Romig, who lived 
at Benezette in the fall of 1879, when the examination was made, 
that the limestone from the lower bed was easily burned, and pro- 
duced a white and brown lime, which was found to be an excellent 
fertilizer. In 1874 Mr. Romig reported that he had burned 300 bushels 
of lime from this bed. 

The upper and middle of these limestones were analyzed with the 
following results: 


Analyses of Pocono limestones 


1 2 
CaCOs thus serene cet 36.785 76.143 
MECOM doce et aves 1.408 1.740 
140-0) aber Be ONL I Ui easian, 10.070 3.680 
SAD) Mende Bh lh; Sv anne Sel ela 50.670 15.980 


1. Benezette Upper limestone. On Caledonia road, one mile west 
from Benezette, Elk County. Pocono. 7 feet thick. Appearance very 
sandy and coarse grained; fossiliferous; light bluish gray generally; 
(2, p. 93) 


2. Benezette Middle limestone. On Caledonia road, one mile west 
from Benezette, Elk’ County. Pocono. 7 feet thick. Appearance rather 
shaly, very brittle, fossiliferous; dark-bluish gray. (2, p. 93)’ 


The Lower Freeport. limestone was identified in a few isolated lo- 
ealities in Fox and Horton townships. ‘‘It is generally composed of 
a pearl gray, rather fine-grained and brittle stone with a conchoidal 
fracture.’’ Specimens analyzed by A. S. McCreath gave the following 
results: (8, p. 235) 
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Analyses of Lower Freeport limestone 


Chamberlain McAllister Fox 

Farm — Farm Farm 

OCa@Os! shen. 81.875 69.357 : 57.321 
MeCOtr yethiss 7.189 9.308 8.854 
Al,O, + Fe,0, 2.750 4,835 7.940 
1 Ee Res Aba Oe ue .066 077 .038 
SIO Suen 6.540 13.680 21.250 


A limestone with a thickness of 4 feet was observed in Horton 
Township and called the Johnstown Cement bed by’ Ashburner (3, 
_p. 237) and Upper Freeport Limestone by MecCreath (2, p. 91). 
analyzed as follows: 

CaCO, 80.357 MgCO, 1.619 Al,O,+-Fe,0, 3.610 P .086 SiO, 12.290. 

It is Freeport Upper limestone from J. S. Hyde’s farm, Horton 
township, one mile south from Brandy Camp P. O., on Brandy 
Camp creek. It is rather coarse grained and brittle; fracture irregular ; 
light bluish gray. (2, p. 91). 

The Johnstown cement bed has been noted in several places in 
Horton, Fox and Jay townships but it is of no importance. It is 
thin in almost every place, but ranging from 2 to 6 feet. The follow- 
ing analysis shows its character in one locality: CaCO, 50.357 MgCO, 
2.467 Al,O,+Fe,0, 7.040 P .054 SiO, 36.860 Location J. C. Me- 
Allister’s farm, Horton Township, Brandy Camp P. O. Appearance 
sandy ; rather coarse-grained ; very hard and tough; light bluish gray. 
(2, pp. 92-93) ’’ 
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ERIE COUNTY 


Erie County is markedly deficient in limestones and it is doubt- 
ful whether any have ever been quarried or mined within the entire 
county. The rocks which outcrop belong to the Portage, Chemung, 
and Catskill series of the Devonian Age and the lower part of the 
Pocono of Mississippian Age. These strata consist almost entirely of 
shales and sandstones. 

The only limestone known positively to outerop in the county is 
the Cussewago, a member of the Catskill series. It is between 1 and 
2 feet in thickness. It is a compact, grayish-white, siliceous limestone 
which breaks with a glassy fracture. It is entirely confined to the 
southeastern corner of the county. It has been described from Con- 
cord Township south of Corry but could doubtless be found in other 
localities in that section. It is probable that stone may be present 
in this stratum that would make fairly good agricultural lime yet 
it is improbable that it would pay to produce it. 
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FAYETTE COUNTY 


Limestones occur at a number of different geological horizons in 
the strata of Fayette County. The rocks exposed range in age from 
the Catskill (Devonian) to the Dunkard (Permian) and each group, 
with the exception of the Catskill, contains one or more limestones. 
Outcrops of limestones are widespread so that the farmers of almost 
every community were able readily to obtain limestone to burn for 
agricultural use when the custom of liming the soils was more common 
than at present. In the main, the limestones of Fayette County are 
impure and interbedded with much shaly material so that they could 
not well serve as a basis for any extensive quarrying industry. Locally, 
however, they have been quarried in scores of piaces for the manu- 
facture of agricultural lime and for road metal. The Loyalhanna 
siliceous limestone, which might perhaps better be designated as a 
ealeareous sandstone, is the only one in the county which has been 
worked on any considerable scale in recent years. 


Generalized geologic section of Fayette County 


Feet Feet 
Carboniferous Ames (Crinoidal) lime- 
Permian (Dunkard) stone 
Washington group ....... 400+- Saltsburg sandstone 
Upper Washington lime- Bakerstown (Hager) coal 
stone Pine Creek limestone 
Middle Washington lime- Farmington coal 
stone Brush Creek limestone 
Lower Washington lime- Brush Creek coal 
stone Mahoning sandstone 
Washington coal Allegheny group ......... 275 
Colvin Run limestone Upper Freeport coal 
Waynesburg ‘‘A” coal Upper Freeport limestone 
Mount Morris limestone Bolivar fireclay 
Waynesburg sandstone Lower Freeport coal 
Pennsylvanian Lower Freeport limestone 
Monongahela group ...... 375 Upper Kittanning coal 
Waynesburg coal Johnstown (Cement) (Up- 
Waynesburg limestone per Kittanning) lime- 
Uniontown coal stone 
Uniontown limestone Middle Kittanning coal 
Benwood (Great) lime- Lower Kittanning coal 
stone Clarion coal 
Sewickley coal Brookville coal 
Fishpot (Sewickley) lime- Pottsville series ......... 180+ 
stone Homewood sandstone 
Redstone coal Mercer coal group 
Redstone limestone Connoquenessing sandstone 
Pittsburgh sandstone Mississippian 
Pittsburgh coal Mauch Chunk series ...... 250 
Conemaugh group ........ 600 Greenbrier (Mountain) 
Pittsburgh limestones limestone 
Connellsville sandstone Loyalhanna (Siliceous) 
Clarksburg limestones limestone 
Morgantown sandstone Pocono series ........... 400+ 
Barton coal Devonian 
Barton limestone Catskill groupie cee celal ccters 400+ 


In the section only the members of economic importance or of 
special prominence are given. The greater portion of the stratigraphic 
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column consists of unnamed shales and sandstones. Occasional lenses 
of limestone, some of which in restricted areas may be of some im- 
portance, are likewise omitted in the section. 


Distribution of the Geological Formations. The oldest rocks of 
Fayette County, the Catskill, Pocono and Mauch Chunk, are entirely 
confined to the two prominent ridges, Chestnut Ridge and Laurel Hill, 
that extend through the eastern half of the county from the West Vir- 
ginia line to Indiana County. The Pottsville sandstones are developed 
along the lower slopes of these ridges. The Allegheny and Conemaugh 
groups form most of the surface strata throughout the Ligonier Valley 
and outerop over considerable areas in the western half of the county. 
The Monongahela and Washington groups are in the western part. 


+ 
rane 


Fig. 
1. Youghiogheny Crushed Stone Co., Connellsville Bluestone Co.. 2, New 
Castle Lime and Stone Co. 38. Coolspring Bluestone Quarry Co. 


LOYALHANNA LIMESTONE 


The Pocono series consists mainly of sandstone and just above it 
is a formation thhat was long known as the Siliceous limestone but in 
recent years has been given the name of Loyalhanna. It consists of 
grains of quartz sand cemented by calcium carbonate and grades down- 
ward into a true sandstone in which the cementing material is siliceous. 
It is normally gray in color but in places slightly reddish or brownish. 
Locally it contains some pyrite and in such localities the exposed 
weathered surfaces are distinctly discolored due to the oxidation of 
the pyrite...The most distinctive feature in most places is the promi- 
nent cross-bedding. Most of the beds are fine grained and so uniform 
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in texture that they can easily be split and broken into regular pieces. 
This is one reason why it has been practicable to use this stone for pav- 
ing blocks. The stone is hard and much of it, especially the finer 
grade, has been accepted by the State Highway Department for road 
construction. The greater portion, however, has been utilized for rail- 
road ballast. Many years ago some of it was burned for lime. The 
common report is that it produced a very white lime and that the 
quartz sand grains which were unaltered in the burning process were 
present in sufficient quantity to make a fair quality of mortar without 
the addition of other sand. In some eases it is feared’ that the amount 
of lime produced might be insufficient to form a mortar. 

The Loyalhanna is 62 feet thick along Youghiogheny River. It thins 
toward the southwest and is reported by Stevenson to be ‘‘barely 4 
feet where last seen within the State.’’ (3 p. 53) 

Although the Loyalhanna limestone seems to be continuous through- 
out Fayette County and should be exposed generally on both slopes of 
Laurel Hill and Chestnut Ridge, actually it can seldom be located ex- 
cept along the stream courses on account of the great accumulation of 
hillside debris. In recent years it has been worked only at three places 
which will be described first. 

The largest operation is that of the Youghiogheny Crushed Stone 
Co., formerly the Casparis Stone Co., and afterwards the Vang Con- 
struction Co. It is located about 3 miles southeast of Connellsville on 
the north side of the gorge cut by Youghiogheny River as it crosses 
the Chestnut Ridge anticline. The quarry is about 500 feet or more 
above the river. The shipping point on the Baltimore & Ohio Railroad 
below the quarry is known ag Casparis Station. 

A quarry has been in operation at this point for a number of years. 
The working face is about 1000 feet long and a great quantity of stone 
has been removed. For several years past no open cut, quarrying has 
been done as the overburden became too heavy with the extension of 
the operations into the hill. The stone is now obtained entirely by 
mining. Three drifts have been driven into the face of the old quarry. 
In 1929 when the locality was visited these had extended about 500 
feet. The openings are 40 feet wide and 40Q foot pillars are left. The 
deposit ig 62 feet thick, but only 45 to 50 feet of the stone is removed 
as it is advisable to leave considerable of the massive stone for a roof. 
The mine is advanced, by driving a tunnel 7 feet high and 8 feet wide 
about 10 feet from the top. The balance is shot down in 2 or 3 levels, 
loaded into cars by steam shovel and hauled to the crusher. Three 
sizes were being prepared, 3/7 to 5 inches, 4/8 to 114 inches, and 
114 to 234 inches. Only crushed stone is produced. During certain 
seasons the bulk is used for highway construction but in other years 
most of the product is used for railroad ballast. The operation is 
closed for about 314 months during the winter. The capacity has 
been 150,000 tons per year but this will be greatly increased shortly 
according to a report. Improvements to cost $175,000 will be made 
consisting of a ‘‘road surfacing plant with a capacity of 1200 tons daily 
and facilities for increasing the ballast output to 40,000 tons monthly.’’ 

The beds are extremely massive and greatly crossbedded although 
not to quite such a degree as in some other places. Part of the stone 
is bluish gray and the other gray. Some small pellets of pyrite about 
the size of a pea wera observed in a few places in the gray stone. On 
weathering these stain the stone nearbv to a rusty brown. On weath- 
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ered surfaces this ferruginous discoloration is marked. A few vertical 
cracks have permitted the surface waters to pass downward and to 
dissolve some of the cementing calcium carbonate; leaving loose or 
only slightly coherent sand. These are called sand streaks. Some of 
these are 4 inches wide. In a few places clay has filled these cracks, 
brought there by the surface waters from above. In part of the op- 
eration there is a gentle westerly dip of the strata but in other parts 
they are practically flat. 

Another similar operation nearby is that of the Connellsville Blue- 
stone Co., which however has a much smaller production. 

The New Castle Lime and Stone Co. is working the Loyalhanna lime- 
stone along the north side of Dunbar Creek about 2 miles east of Dun- 
bar. This is known as the Dunbar Bluestone Plant. The company, 
has a quarry face about 2000 feet long and in addition has driven 
three tunnels into the hill at the part of the quarry where the over- 
burden had become excessive. The Loyalhanna is at this point 55 to 
60 feet thick and is overlain by 40 feet of shale and sandstone and 
above that is 40 feet of Greenbrier limestone and shale. In mining the 
upper portion is left as a roof so that only 47 to 50 feet of stone is 
obtained. The entries are 30 feet wide with 40 foot pillars. The tun- 
nels have only been driven about 100 feet. 

‘‘The tunnels are advanced by cutting a slicé at the top of sufficient 
height for the miners to work conveniently, and of the width of the 
tunnel. This constitutes a removal of the top key and permits con- 
venient barring down from the roof of any loose rock. When this pre- 
liminary cut has advanced 15 to 25 feet the bottom of the cut is drilled 
and shot, making a second bench.’’ The top slice is about 7 feet, the 
second cut about 17 feet, and the third is 22 feet, or 46 feet altogether. 


“At present the stone for paving block is taken from the open 
quarry in large blocks, which are drilled and split to the approximate 
size of the finished block and hand-trimmed to the correct size. Black 
powder is used for splitting the larger stone; and no dynamite is used 
in this part of the quarry, as it shatters the stone excessively. 

‘‘Blocks are made by the men on a contract price of 4¢ each, the 
trimming of the stone being a trade in itself. An average production 
per man ot 200 blocks daily is maintained with several trimmers hav- 
ing made as high as 600 blocks in 8 hours. The blocks are so made 
that 23 of, them will cover one square yard of street surface. 


“‘About 100 men are kept employed by the company, 26 being used 
for production of crushed stone and the balance in the paving block 
production.’’ (10, pp. 42-43) 


The strata are only gently inclined. One measurement showed a 
strike of N5°W with a dip of 7°SW. In practically every respect the 
stone from this quarry is similar to that of the Youghiogheny Crushed 
Stone Co. 

The product of the Dunbar quarry is crushed stone for highway con- 
struction and railroad ballast, and paving blocks. In 1929 the stone 
from the open, quarry was being manufactured into paving blocks, with 
80 men employed in splitting and dressing the stone and the stone from 
the mine tunnels was being utilized as crushed stone. The refuse from 
the manufacture of blocks is also crushed. The operation is well 
equipped throughout. The annual production, is given as 200,000 tons 

of crushed stone and about 900,000 paving blocks. 


FAYETTE COUNTY 369 


In April 1929 the Coolspring Bluestone Quarry Co. started to reopen 
an old quarry in the Loyalhanna limestone about 2 miles east of Cool- 
spring or about 5 miles east of Uniontown. The quarry had been idle 
for about 20 years. The stone is similar to that in the operations just 
described. The stone has very little overburden at the point where 
the quarry has been opened. Some crushed stone had been sold and 
some paving blocks made at the time the operation was visited, but, the 
plant was in process of equipment so the output was small. The con- 
ditions appear favorable for the development of a ‘large operation if 
the market conditions justify the enlargement. 

Some of the other places where the Loyalhanna is known definitely 
to be present are now cited but it must not be assumed that in other 
places on the slopes of Chestnut Ridge and Laurel Hill it is not present. 
In Henry Clay Township it is reported as being well exposed on the 
main fork of Beaver Creek, west side of Laurel Hill. In Wharton 
Township it is exposed along Chaney Run near Wharton Furnace on 
the east slope of Chestnut Ridge. Two quarries near the National Pike 
were once opened to obtain stone for the repair of the roadbed. One 
of these localities, about 114 miles north of the Pike, was visited in 1921 
by the writer. The Loyalhanna appears to be about 40 feet thick and 
to contain some good stone which might be readily quarried. A poor 
road leads to the place. Where the Youghiogheny River cuts through 
Laurel Hill it is exposed about 14 miles above Ohiopyle and also on 
the upper slope of Sugarloaf Mountain nearby in Stewart Township. 
In Springfield Township it has been reported to be exposed in the head- 
waters of Mill Run on the west slope of Laurel Hill and on the eastern 
side of Chestnut Ridge in the Youghiogheny River gorge a short dis- 
tance below the mouth of Indian Creek. At the latter place it was 
quarried for some time prior to 1878 to obtain paving blocks for Pitts- 
burgh streets. 

The quantity of Loyalhanna limestone that is available in Fayette 
County is exceedingly great. The present operations can be greatly 
extended and other advantageously situated locations could doubtless 
be found if the demand for the stone should be increased. 

Dulany Cave on Chestnut Ridge east of Fairchance is in this lime- 
stone. The explored part of the cave is 2000 feet long, and descends 
300 feet below the entrance and outcrop down the dip. 


Chemical analyses of Loyalhanna limestone of Fayette County 
[Pittsburgh Testing Laboratory, analyst] 


After drying at 105°C: 


1 2 3 
HOw  tehoootee 53.60 51.32 43.86 
AOU ae eieisee aaa lir¢ 2.92 2.13 
UN MOE, 22 ie sect 2.29 72 1.57 
UMIOE o 4 econo ro .20 30 20 
CAO PF Oreos cess 22.00 24.70 27.74 
WED Cp ateieh sec 94 58 58 
(6), (son brenao trace trace 1.76 
Loss on ignition 17.58 19.00 22.16 


1. Quarry of Youghiogheny Crushed Stone Co.,—composite sample. 
2. Dunbar plant of New Castle Lime and Stone Co.,—composite sample. 
8. Quarry of Coolspring Bluestone Quarry Co.,—composite sample. 
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The analyses above show a fairly uniform product and agree in gen- 
eral with an analysis of the same stone from Westmoreland County. 
As discussed in an earlier chapter on ‘‘Uses of Limestone,’’ it is be- 
lieved that stone of this kind might well be utilized in the manufac- 
ture of mineral wool. . 


GREENBRIER LIMESTONE 


The Mauch Chunk series in Fayette County contains the Greenbrier 
(Mountain) limestone, one of the most’ valuable limestones of the coun- 
ty. It lies from 40 to 50 feet above the Loyalhanna limestone and out- 
crops on both sides of Laurel Hill and Chestnut Ridge. As in the 
ease of the Loyalhanna, it is difficult to find the outcrop in many places 
on account of the great mass of loose rock that covers the slopes of 
these two steep mountains. 

The Greenbrier limestone consists of a series of extremely fossilifer- 
ous limestones interbedded with greenish to reddish fossiliferous shales 
and argillaceous limestones. Some beds consist of very fine limestone, 
suitable for the production of a high grade lime, and other layers are 
entirely too shaly to be of value. The better beds contain stone hard 
enough for use on the highways, and have been quarried for that 
purpose. 

Years ago the Greenbrier was quarried in many places to supply 
stone for small agricultural lime operations. With local lime burning 
. much less common there has been little quarrying of this limestone in 
recent years. It varies greatly in thickness but in general is rather 
thin in the north part of the county where it appears to be less than 
10 feet thick in places and increases toward the southwest. It is about 
40 feet thick in some places in the southern part of Fayette County 
and very much thicker in West Virginia where it has been separated 
into several distinct divisions. 

In Henry Clay Township it has been reported as imperfectly ex- 
posed on the west side of Laurel Hill. In Wharton Township it is 
well developed on the east side of Chestnut Ridge and has been quar- 
ried in several places for lime, fluxing stone, and crushed stone for 
the roads. It was once quarried on Chaney Run about a mile from 
Wharton Furnace. Stevenson (3, p. 69) described the occurrence as 
follows: 


“‘Only the middle and lower beds are now exposed, and they are 
separated by about 40 feet of shale. The upper of these is 20 feet 
thick, compact and loaded with fossils. The specimens in the harder 
portions are crushed, but those from the argillaceous portions are in 
excellent condition. This was quarried to supply the furnace. The 
other bed is 8 feet thick, blue, free from clays, contains many fossils, and 
yields a beautifully white lime.”’ 

Other iron furnaces in Wharton Township obtained their fluxing 
stone from the Greenbrier limestone. 


At the Thompson quarry along the National Pike about 614 miles 
southeast of Uniontown, where the State. Highway Department has in 
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recent years obtained much material for roads and which was previous- 
ly worked for agricultural lime, the following typical section is exposed: 


Section of Greenbrier limestone 61% miles southeast of Uniontown 


Ft. in, 

Surface clay passing down- 
ward into green shale .... 3 6 
Massive bed of hard lime- 
SUONG Meee Cac e cue cape se 
Greenish, fossiliferous shale 
with thin streaks of lime- 


= 
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STON GMP acree o ko Gategece aise ee 2 
Thick-bedded limestone ...... ab 
Dark-colored shale ......... 1 
Thick-bedded limestone ..... 22 
Argillaceous limestone ...... 0 
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About 1 mile north of this locality along Beaver Creek two quarries 
have been worked recently to obtain material for small kilns. The 
beds are lithologically similar to those given in the above section but 
with material differences in thickness which seems to indicate con- 
siderable variation in the formation. 

The Greenbrier is exposed near the top of Sugarloaf Mountain in 
Stewart Township and is developed in the headwaters of Mill Run 
along the west slope of Laurel Hill in Springfield Township. It is 
also exposed along the Youghiogheny gorge through Chestnut Ridge 
in the same township. 

It is poorly exposed in the gap cut by Youghiogheny River through 
Chestnut Ridge. A 10-foot thickness has been reported but it is prob- 
ably thicker if one includes the interbedded shales. 

In Dunbar Township it is exposed along Dunbar Creek. At the 
Dunbar quarry of the New Castle Lime and Stone Co. it is exposed 
in the hill above the quarry where it consists of about 40 feet of lime- 
stone and interbedded shale. 

Near Hopwood in North Union Township it ‘‘was formerly quarried 
for use on the road, and the exposure seems to indicate a thickness of 
not far from 40 feet. The upper portion is light blue and contains 
many fossils replaced by calespar; the middle is dull blue, somewhat 
clayey, and contains many fossils, though the species are few. Below 
this is a rude mass of clay, shale and argillaceous sandstone, separating 
it from the bottom portion, which is extremely sandy, and is known 
here as ‘‘whinstone.’’ It burns well enough, but is so sandy that the 
lime makes a fair mortar without the addition of sand.’’ (2, p. 165) 

The Greenbrier is exposed in a few places along the west slope of 
Chestnut Ridge east and southeast of Uniontown in South Union Town- 
ship. A small AAT, has recently been worked along the National 
Pike. 

In Georges Township the Greenbrier is exposed and was formerly 
quarried near the headwaters of several small streams east of Hayden- 
town. The upper layers are said to have yielded a fine grade of white 
lime but the lower layers were more sandy, yet they too produced a 
satisfactory product for building purposes. 


LIMESTONES OF THE ALLEGHENY GROUP 


Johnstown (Cement) limestone. The Johnstown limestone has 
been noted in the Ligonier Valley of Fayette and Westmoreland coun- 


372 LIMESTONES, OF PENNSYLVANIA 


ties. In Fayette County it appears to be mainly if not entirely con- 
fined to Springfield and Salt Lick townships. Stevenson (3, pp. 38- 
39) gives the following description: ‘‘The most southern locality in 
which the bed was seen is on Laurel Run in Springfield township of 
Fayette. There, at somewhat more than a mile above Fayette furnace, 
it is not far from 8 feet thick, but at the furnace it is wanting and in 
its stead there is a brownish ferriferous shale. The shale prevails at 
this horizon everywhere in the vicinity except for a little distance along 
Indian Creek near Springfield (Normalville) where the limestone again 
appears.’’ It is reported to have once been quarried for agricultural 
lime at the latter place. 


Lower Freeport limestone. In few places in Fayette County has 
the Lower Freeport limestone been recognized and where seen it is 
only 2 to 21% feet thick and of poor quality. The best exposures seem 
to be those along Dunbar Creek and Youghiogheny River where they 
cut through Chestnut Ridge. 


Upper Freeport limestone. In Fayette County the Upper Freeport 
limestone is of less importance than in some of the counties to the north 
and northwest. It is the only important limestone member of the Al- 
legheny formation of Fayette County. The formation is exposed on 
both sides of Chestnut Ridge and Laurel Hill. Most of the exposures 
of this limestone are on the sides of Ligonier Valley. It lies from 5 
to 15 feet below the Upper Freeport coal and has a maximum thickness 
of about 18 feet. In some places it is entirely absent and in other sec- 
tions only a few feet thick. In Henry Clay Township, this limestone 
outcrops on both sides of Laurel Hill. In Wharton Township it is 
more than 10 feet thick on Big Sandy Creek near the State line, but 
absent along the National Pike. It is 6 feet thick along the headwaters 
of Big Meadow Run. It is well developed in Stewart Township both 
in the western part and along Jonathan and Cucumber runs. It is 18 
feet thick on the hill above the mouth of Jonathan Run but only 3 feet 
thick at the northern edge of the township. It is irregular in the re- 
gion north of Youghiogheny River. Near Ohiopyle it is 9 feet thick, 
near Normalville from 3 to 5 feet thick, and in some places probably 
absent. North of Normalville it seems to be persistent to the West- 
moreland County line. 

Stevenson (3, pp. 33-34) gives the following description of this 
limestone : 

“‘This rock varies quite as much in quality as it does in thickness. 
At most localities it has on top a thin layer of dark blue impure slaty 
limestone, which is worthless, while the remaining portion is dull bluish 
gray with irregular fracture and more or less argillaceous. When 
burned hastily, it is apt to fuse, but if burned slowly it yields a lime, 
which does well for agricultural purposes, for which use it is highly 
valued. Oftentimes it is quite ferruginous at the outcrop and it was 
mined as an iron ore at Laurel Hill furnace. At some localities in 
Fayette it has been mistaken for iron ore and at the head of Jacob’s 
creek a lean ore is associated with it.’’ 

The Upper Freeport limestone was quarried on a small scale for agri- 
cultural lime many years ago in a number of places throughout the 
county but in recent years has been little used. 
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LIMESTONES OF THE CONEMAUGH GROUP 


} In the geological section given on a previous page the Conemaugh 
is shown to contain the Brush Creek, Pine Creek, Ames, Barton, 
Clarksburg, and Pittsburgh limestones. At one place or another, each 
of these may be found although no one is persistent throughout the 
county. In general, these limestones are thin, mostly from 1 to 2 feet 
thick, and impure, due to high argillaceous and ferruginous content. 
Some of them have been utilized to a very small extent. 

The Ames has been more frequently reported than any of the others. 
It has been recognized in Wharton, Springfield, North Union, Dunbar, 
Menallen, and Perry townships. It is an impure highly fossiliferous, 
greenish-gray limestone, with a maximum thickness of about 4 feet. 

An analysis of the Pittsburgh limestone from the Lemont Furnace 
quarry 3 miles northeast of Uniontown is as follows: (4, p. 290) 


Analysis of Pittsburgh limestone from Lemont Furnace Quarry 
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LIMESTONES OF THE MONONGAHELA GROUP 

Redstone limestone. Beneath the Redstone coal bed is.the Redstone 
limestone that is well developed in the northern part of Fayette 
County between Redstone Branch and Youghiogheny River where it 
was once quarried for flux for the local iron furnaces. Elsewhere it 
has rarely been noted. It is 10 to 20 feet thick in a few localities. 
It has been reported particularly near Lemont Furnace in North 
Union Township, where it was once quarried; near Ferguson in Dun- 
bar, where it is 10 feet thick and was quarried for flux; and on 
Browneller Run in Perry Township, where it is 8 feet thick and was 
burned for agricultural lime. It is a fairly pure limestone in most 
localities, but in some places is highly ferruginous. 


Analysis of Redstone limestone 


CHG. ic Buc yoo. pobom onan ion 9 Guta 66.471 
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Sample from Lemont Furnace quarry, 3 miles northeast from Union- 
town, Fayette County. Hard and brittle; sparkles with calcite; pearl 
gray, with conchoidal fracture. (4, p. 289). 


Fishpot (Sewickley) limestone. Between the Redstone and Se- 
wickley coal beds there are limestones, sandstones, and shales. About 
midway between the two coals is the Fishpot or Sewickley limestone. 
It is variable in thickness and characteristics. In places it is absent 
and elsewhere may be as much as 35 feet thick. It ranges from lime- 
stone of such impurity as to be worthless to fairly pure massively- 
bedded stone well suited for both lime and flux. It has been observed 
in various places in the county. 
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The Fishpot lying about 2 feet below the Sewickley coal is present 
about one mile north of Point Marion, Springhill Township. It is 
5 feet thick and ferruginous where seen 214 miles northwest of Smith- 
field. It is developed about Uniontown. It was quarried for flux 
for the Lemont Furnace in North Union Township. Near Ferguson, 
Dunbar Township, it is 2 feet thick and was once quarried for flux. 
On Browneller Run in Perry Township it is 10 feet thick. Along 
Redstone Creek and Monongahela River in Jefferson Township it is 
30 feet thick. Along Redstone Creek near Tippecanoe in Franklin 
Township it is 25 feet thick and of good quality. On the hillside 
of Dunlap Creek in Brownsville Township it is 35 feet thick. ‘‘At 
the base for about 10 feet, it is quite ferruginous, but the rest of the 
bed is very clean and yields a lime of excellent quality.’’ (2, p. 233). 
It has here been quarried for lime burning. In Luzerne Township 
opposite Fredericktown it is 30 feet thick. In Nicholson Township 
it is 10 feet thick at, New Geneva. It is generally too ferruginous to 
be of any value. 


Analysis of Fishpot limestone, Fayette County 
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Sewickley (Fishpot) limestone, Oliphant Furnace quarry, Georges Township, 
Fayette County. (4, p. 287) 


Benwood (Great) limestone. “The Benwood limestone is the most 
prominent and persistent member of the Monongahela group in the 
region. It is as much as 85 feet thick in some sections although 
about half may consist of interbedded shales. Individual beds may 
be as much as 2 feet thick. No generalization can be made regard- 
ing its adaptability on account of its variable character. In one 
locality certain beds are sufficiently pure to be desirable for lime or 
flux whereas elsewhere the stone contains large quantities of siliceous 
and argillaceous matter. It has been extensively used in the produc- 
tion of agricultural lime for local consumption. Some of it is en- 
tirely satisfactory for road metal although much of it is too shaly. 

This limestone member is present in almost every region where the 
Monongahela group appears, which is mainly in the western part of 
Fayette County. 

The Benwood is extensively developed in most of that part of the 
county lying west of Chestnut Ridge and has been quarried for lime- 
stone, flux and road metal. It is not a single bed or series of beds 
of limestone, but instead a series of limestone and shale strata and 
their gradations from limestone to shale. Some layers are fairly 
pure and others decidedly otherwise. A few locality descriptions are 
given but these are by no means all of the places where it is exposed. 
Near Chadville, Georges Township, about 10 feet of limestone ap- 
pears but this is only part of the series. In various places about 
_ Uniontown it is well developed. It was once quarried for flux near 
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Lemont Furnace but was too siliceous to be of much value. Steven- 
son (2, pp. 178-179) gives the following section of Benwood limestone: 


“Section of Benwood limestone between Mount Braddock and 


Starnbaugh 
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“No. 2 is quite siliceous and some of the layers are conglomerate. 
No. 4 is in several layers, varies from ‘blue to red and is more or less 
argillaceous throughout. All of its layers contain fossils, which are 
very minute and are replaced by calespar, so that the freshly fractured 
surface has a birdseye appearance. No. 6 is a variable mass, some 
of the layers being pure enough for use as flux in the furnace, while 
others are almost a compact calcareous clay. The upper portion for 
about 6 feet is evidently a cement rock. At one time the Sewickley 
coal bed was mined near this cut.’’ 

Near Ferguson, Dunbar Township, the Benwood is 55 feet thick and 
is mainly argillaceous but some was quarried for flux. On Brow- 
neller Run in Perry Township it is 55 feet thick; the individual beds 
are gray to dove-colored, fairly brittle and decompose readily when 
exposed to the weather. It is developed along Downer’s Run in Wash- 
ington Township. Along Monongahela River in Jefferson Township 
the Benwood is about 90 feet thick. Along Redstone Creek near 
Tippecanoe in Franklin Township it consists of a 20-foot upper lime- 
stone and interbedded shale beds and a similar 35-foot lower series, 
the two separated by about 20 feet of sandstone. The lower series 
was once tested to determine its value in the manufacture of natural 
cement. It was said to have been found satisfactory. It is developed 
along the National Pike in Redstone Township and in the bluffs of 
Monongahela River across from Fredericktown in Luzerne Township 
where it is about 60 feet thick. 


Uniontown limestone. The Uniontown limestone was formerly re- 
garded as the upper portion of the Benwood but is now separated 
as a distinct member, although in certain places the exact correlation 
is difficult. It is similar to the Benwood in its general characteristics 
and composition. In the vicinity of Uniontown it is a massively- 
bedded limestone in two layers aggregating 10 feet in thickness. Else- 
where it is somewhat thinner. It is well developed in Georges, North 
Union, South Union, Dunbar, German, Luzerne, Redstone, Menallen, 
Franklin, Jefferson, ‘Washington, and Perry townships. Near Union- 
town it was formerly quarried for the manufacture of cement that 
was used in the construction of locks on Monongahela River. It has 
been used for flux, for the manufacture of agricultural lime, and for 
road metal. 


Waynesburg limestone. About 20 feet below the Waynesburg coal 
is the Waynesburg limestone. It is best developed in German, Red- 
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stone, and Franklin townships, but also is present in North and 
South Union, Washington, Jefferson, Menallen, Brownsville, and 
Luzerne townships. It ranges in thickness from 8 to 35 feet. It 
produces a fairly good lime. 

The Waynesburg is similar in character and composition to the 
Uniontown and Benwood limestones. Locally it has been quarried 
but always on a small scale. 


LIMESTONES OF THE WASHINGTON GROUP 


The Washington group is exposed on the tops of many hills in 
German, Luzerne, Redstone, Jefferson, Perry, North Union, and Dun- 
bar townships, but contains very few limestones and they are thin 
and not persistent. The several limestones of this group that are so 
prominent in Greene and Washington counties have practically dis- 
appeared and shales are found at those horizons. In a few places in 
Redstone and German townships, particularly southeast of Merritts- 
town, some thin limestones supposed to be the Lower and Upper 
Washington members have been noted. 
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FOREST COUNTY 


No limestones of any importance are known to be present in Forest 
County. It is possible that the Vanport may be developed in some 
places in the southeastern part of the county, although thus far it 
has not been recognized. The Second Geological Survey of Pennsyl- 
vania published the following analysis and description of a sandy 
limestone (2, p. 90). 


Analysis of Tionesta limestone 
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Tionesta limestone. Kelley’s quarry, four miles east from Tionesta, on Tionesta 
creek, Forest County. Saddle Bags tract. ‘Two to three feet thick. Coarse 
grained; appearance, sandy; exceedingly hard and tough; bluish gray. 
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FRANKLIN COUNTY 


Franklin County is abundantly supplied with limestones, in fact 
limestone constitutes the surface rock of almost one-half of the county. 
South Mountain in the eastern part of the county is composed of pre- 
Cambrian crystalline rocks and the mountain ridges in the western 
part are mainly composed of Silurian sandstones. The remainder of 
the county lies lower and is underlain by more easily erodible rocks 
consisting of limestone and shale. These are mainly confined to the 
Great or Appalachian Valley in this region is known as the Cumber- 
land Valley. Between South Mountain and a line passing just west 
of Chambersburg and Greencastle scarcely any rocks other than lime- 
stone and dolomite are present. West of this line to the foot of the 
mountain ridges, limestone and shale alternate. An isolated band of 
limestone occupies part of Path Valley lying between Knob and Rising 
mountains on the east and Tuscarora Mountain on the west, and 
another double band of limestones occupies part of The Cove lying, 
between Cove and Tuscarora mountains in the southwestern part of 
the county. 

All of the limestones of Franklin County belong to the Cambro- 
Ordovician with the exception of those in The Cove which are of 
Helderberg age. 

The limestones have not been extensively quarried except in a' very 
few places but small quarries for local use have been opened in scores 
of places. Except the quarries at Williamson, few have been worked 
for stone to be shipped out of the county. 

The early uses of these limestones were for the manufacture of 
agricultural lime, as flux in the numerous iron blast furnaces that 
were located in the region when the local iron ore mines were in 
operation, and for the construction of buildings. Although they were 
fairly satisfactory for all of these purposes, in only a few places within 
the region is limestone being quarried now for any of these purposes. 

In recent years the chief use for limestone quarried here has been 
as ballast in the improvement of highways and also as crushed rock 
in other construction. 

. Throughout the county the soil cover is considerably thinner than 
in most of the other limestone areas of the State, and, as a conse- 
quence, outcrops are more numerous. 


CAMBRO-ORDOVICIAN LIMESTONES 


The Cambro-Ordovician limestones of Franklin County have an 
aggregate thickness of about 10,000 feet and have been subdivided into 
7 different formations by George W. Stose in the Mercersburg-Cham- 
bersburg Folio. These are as follows :* 


Ordovician 
Chambersburg limestone group. 100-750 feet thick. 

Thin-bedded tough dark limestone, usually very fossiliferous with irregular 
clayey partings giving rise to limestone ‘cobble’ on weathering. Inter- 
bedded shale at the top in most places forms gradation into Martins- 
burg. 

*This column has been arranged to follow the official section of the Pennsylvania Geological 
Survey although the author prefers the U. S. Geological Survey section which does not include 
the Canadian. 
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Canadian 
Stones River limestone group. 675-1050 feet. 


Very pure, thin-bedded, even-grained, dove-colored limestone at top and 
bottom with some magnesian layers; granocrystalline gray fossilifer- 
ous limestone with thin layer of black blocky chert in middle. 


Beekmantown limestone series. 2300 feet. 

Thick-bedded, rather pure limestone in large part finely laminated, inter- 
bedded with magnesian beds and fine-grained pink to white marble; 
contains beds of oolite, fine conglomerate, chert nodules, and quartz 
geodes at several horizons and grading downward into blue limestone 
with hard siliceous laminae, coarse ‘edgewise’ conglomerate, and 
purer fine-grained marble. 

Small rosette and ‘cauliflower’ cherts at or near the top of the formation. 


Oonococheague limestone group, 1635 feet. 


Thin-bedded blue limestone finely banded by thin, hard siliceous, generally 
contorted laminae that weather in relief and finally disintegrate to 
slaty sandstone and shale fragments. 

Edgewise conglomerate, chert, oolite, and limestone conglomerate con- 
taining quartz grains and weathering to porous sandstone at the base. 

Cambrian 


Elbrook group. 3000 feet. 

Gray to pale-blue shaly limestone and calcareous papery shale with some 
heavier limestone beds at the base and thick-bedded siliceous lime- 
stone in the middie. 

Waynesboro group. 1000 feet. 

Slabby gray calcareous sandstones or sandy limestones and hard slaty 
purple shale, with limestone and fine-grained white marble in middle. 
Large scoriaceous white chert heads and vein quartz in lower portion. 

Tomstown group. 1000 feet. 


Massive and thin-bedded limestone, in part cherty and magnesian, with 
considerable shale and soft white clay at the base. 


About two-thirds of the county is included within the Mercersburg 
and Chambersburg quadrangles. The distribution of the various for- 
mations is shown on the geologic maps of that folio. A considerable 
portion of the descriptions following are quoted from that souree. 

The Cambro-Ordovician limestones contain stone suitable for prac- 
tically every purpose for which limestones are used. They present a 
wide variety of materials both in physical character and chemical 
composition. The following descriptions furnish general information 
but it is well to state that any one contemplating the use of the lime- 
stones for any purpose other than for crushed stone or agricultural 
lime, for which practically any within the county are satisfactory, 
should make careful investigations on account of the numerous folds 
and faults that result in rather complicated structures. 

‘‘Lime is extensively used in this area (5, p. 18) for enriching the 
soil, and the various limestones are quarried for this purpose through- 
out both quadrangles. Much of the limestone, especially that of the 
Conococheague and lower formations, is very impure, usually contain- 
ing a large percentage of magnesium carbonate and fine siliceous and 
argillaceous matter, but beds can be found almost anywhere that will 
yield lime suitable for local use as fertilizer. Lime is especially bene- 
ficial to the sandstone and shale soiis, and kilns are consequently more 
numerous along, the shale border. Much of the lime is burned in heaps 
in the field without permanent kilns. Only those quarries that are 
large and have more than a local trade are shown on the geologic maps. 
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The Stones River limestone is the purest of the Shenandoah group and 
all the high-grade lime is made from it. 


‘“A sample from the Stones River limestone near Mercersburg showed 
an analysis 96.4 per cent of calcium carbonate. Although these pure 
beds are not so thick as those at Martinsburg, W. Va., where the rock 
is quarried on an enormous scale for shipment as flux to the iron fur- 
naces of Pittsburgh, the analyses compare favorably. Three samples 
of Stones River limestone from the Martinsburg quarries contain 96.2, 
97.7, and 98.1 per cent of calcium carbonate. 

““The outerop of the Stones River formation is shown on the areal 
geology maps (of the U. S. G. S. Geologie Folio No. 170), and rock 
suitable for lime production can be obtained at most places within its 
area. Numerous quarries are located in the belts between Chambers- 
burg and Greencastle adjacent to the shale lands, and a large industry 
has been developed in the Rocky Spring cove, which is surrounded 
by shale farm lands. The Stones River limestone is exceptionally pure 
and thick bedded in this locality and the large quarry 1 mile north 
of Beautiful runs six kilns. 

**Certain beds in the Chambersburg and Beekmantown formations 
are also fairly pure and make a lime of good grade. Large quarries 
and kilns in the Beekmantown are located at Stonehenge and Stouffers- 
town, east of Chambersburg. ‘Exceptionally pure beds in the Chambers- 
burg limestone occur at Fort Loudon and in the vicinity of Blue 
Spring, southwest of Mercersburg. A sample from the Chambersburg 
limestone near Mercersburg showed on analysis 93.2 per cent of cal- 
cium earbonate and only 0.07 per cent of magnesium carbonate, the 
rest being largely insoluble impurities. 

‘A large number of beds in the Shenandoah group, especially in 
portions of the Tomstown and Beekmantown limestones, contain a high 
percentage of magnesium carbonate. Beds ranging from 25 to 40 per 
cent in magnesium carbonate alternate with almost pure limestone 
containing 1.4 to 3 per cent, but by selection in quarrying the highly 
magnesium layers can be segregated.”’ 

“Certain black limestones in the transition beds at the base of the 
Martinsburg formation are probably suitable for the manufacture of 
natural cement. These beds are generally too thin and too much 
mixed with shale to be economically used for this purpose, but they 
thicken toward the west, and beyond Mercersburg, especially in the 
eastern part of McConnellsburg Cove, individual beds are 1 foot 
thick and the more massive portion aggregates 6 to 8 feet in thick- 
ness. An analysis of a sample of rock from this horizon in the Rocky 


, Spring Cove is as follows: 


Analysis of black Wmestone at base of Martinsburg formation in 
Rocky Spring Cove 


[W. T. Schaller, analyst] 
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‘“‘This rock differs from the best natural cements in its low percent- 
age of MgCO,, which may vary in the different beds, and the use of 
the rock for cement purposes can be determined only by a number 
of analyses and practical cement tests. 

‘‘Better cement can be made by mixing pure limestone with shale, 
the proportion of each to be determined by careful analysis of the 
constituents and thorough test of the product. The purer beds in 
the Stones River, Chambersburg, and Beekmantown limestones are 
suitable for this purpose, and shale can be procured from the adja- 
cent shale belts. Cement could be “commercially manufactured at 
almost any place in the Stones River limestone areas not too distant 
from the Martinsburg shale and convenient to the railroad. No plant 
is established in this area at present.’’ 

At one time natural cement was made from some of the limestones 
near Scotland. 

‘‘Stone for local building purposes (5, p. 19) is plentiful in this 
area, but none suitable for shipment is known. Limestone of con- 
venient thickness for quarrying can be obtained in most portions of 
the Shenandoah group, and it makes very enduring structures, as 
attested by the old stone dwellings and artistic arches across the 
streams throughout the valley. At present it is used very little for 
building stone, except in foundations, walls, bridge piers, and rubble 
fences.”’ 

‘‘Marble for building or ornamental purposes has not been quarried 
in this area, but several beds of possible value have been seen. The 
most attractive bed is a pink marble irregularly veined with green 
that occurs near the base of the Beekmantown. Several of the purer 
white limestones of the Beekmantown are finely crystalline marble 
and have a faint pink tint, but 144 miles southeast of the 
village of Clay Hill, the marble has unusually good color. Specimens 
collected here, although from the-surface and considerably fractured, 
acquire a fine polish. If the color is found to continue with depth 
and sufficiently large blocks can be quarried, this marble may prove 
to be of commercial importance. 

‘Other beds of marble, probably of little commercial value, ob- 
served in the area, are as "follows: A fine-grained milk-white marble, 
badly sheeted, in the Waynesboro formation 1 mile northeast of 
Waynesboro; a coarse mottled reddish variety in the Conococheague 
limestone in the vicinity of Scotland; a black conglomerate with red- 
dish pebbles near the base of the Beekmantown, seen in both the 
Chambersburg and the Mercersburg quadrangles; light-colored fine 
conglomerates and oolites in the Chambersburg and Beekmantown 
formations of both quadrangles; and layers of concentric, wavy 
Cryptozoon at the base of the Conococheague near Falling 'Sprin 
and Zentmyer that make ‘bull’s-eye’ marble when polished a arsuel 
to the lamination.’ 

As in other portions of the State where limestones of the same age 
are found, the Cambro-Ordovician limestones have been worked ex- 
tensively for road ballast and for concrete within recent years. Most 
of the improved roads of the county pass through the limestone areas 
and consequently suitable material is near at hand. With the excep- 
tion of the most pure and consequently soft rocks and the decidedly 
shaly types practically all the other limestones are suitable for these 
uses. With so wide a distribution of satisfactory stone for concrete 
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and ballast it has been possible to obtain good quarry sites near the 
towns. The principal quarries for crushed stone are near Waynes- 
boro, Chambersburg, Greencastle, and Mercersburg. 


DESCRIPTION BY DISTRICTS 


Williamson Area. The most extensive quarry operations in Frank- 
lin County in recent years are those of the J. E. Baker Co. at Wil- 
liamson. Four quarries have been worked there by the company to 
supply stone for burning lime, for blast furnace flux, and for plate 
glass manufacture. In 1930 two of the quarries, one located just south 
of Williamson and the other just to the north of the town had been 
abandoned. One located about half a mile to the northwest of the 
town was under lease to Harry T. Goetz and the only one in opera- 
tion by the company was a comparatively new one located about three- 
fourths mile south of the town. In all of these the stone worked has 
been a high grade band in the Stones River formation. The follow- 
ing analysis shows the grade of stone that has been obtained. 


Analyses of limestone in Baker quarry near Williamson, 
Franklin County 
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In the quarry operated by the company the strata dip steeply 
and are practically vertical in part of the quarry. The width of 
good stone worked is about 95 feet and the opening is 250 feet long. 
The quarry is 90 feet deep and worked in two levels, the upper one 
60 feet high and the lower one 30. feet. Considerable faulting in- 
troduces some quarrying problems. Two fault planes approximately 
parallel to the strike of the strata form the bounding walls of the 
quarry. The stone quarried is fine grained and light or dark dove 
color. A small amount of siliceous and magnesian stone is inter- 
bedded with the good stone and must be sorted out and wasted. The 
wall rock on both sides is highly magnesian. The overburden is light 
but clay goes downward in old solution pockets to a depth of 60 feet. 
The rock is drilled, shot, loaded by hand into cars that are hauled 
up an incline by cable to the crushing plant where it is crushed, 
sereened, and sorted. The plant can produce daily 300 tons of flux- 
ing stone and 40 tons of waste. 

The quarry northwest of Williamson under lease to Harry T. Goetz 
was formerly worked by the J. E. Baker Co. for fluxing stone but the 
amount of siliceous and magnesian stone that had to be removed and 
separated from the high grade stone rendered it unprofitable for the 
quarrying of high calcite stone. Mr. Goetz is operating the quarry 
for crushed stone mainly, although he has been selling some building 
stone which has been used in Chambersburg, Mercersburg, and other 
towns. As the stone is shot down the larger shapely blocks have been 
put aside for building purposes and the balance crushed. 

Several varieties of stone are exposed in the quarry. The dove- 
colored magnesian stone of the Stones River formation is present. This 
is irregularly banded in some layers, and contains dark material sug- 
gesting dendritic manganese dioxide somewhat like moss agate. The 
high-calcium stone breaks with a glassy fracture. In one layer promi- 
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nent sun eracks were noted. Part of the stone is hard, thin-bedded 
and near the surface breaks into small angular fragments. The strata 
strike N42°H. and dip 15°NW. The equipment of the quarry is simple. 
The capacity is about 100 tons of crushed stone daily. 

In 1930 G. M. Dietrich was operating a smalJ] quarry just south 
of Williamson narrowly confined between Back Creek and the high- 
way. He has two kilns and gets out some stone to burn in fall and 
spring for local farm use. 

The Williamson area has some stone of high quality and much that 
is only suitable ‘for use as crushed stone. The folding and faulting 
are such that careful geological investigations should be made before 
undertaking the development and operation of a quarry to furnish 
high grade stone such as is required for fluxing purposes. In some 
instanees prospect work by diamond drilling may be necessary. 


Mercersburg Area. The Beekmantown limestone has been quarried 
in the vicinity of Mercersburg where it contains stone suitable for 
crushed stone or in some places for construction purposes. 

In 1930 two quarries near Dickey Station about 3 miles north of 
Mercersburg were being worked. At that place George A. Diehl and 
Harry T. Goetz were operating quarries in the Stones River forma- 
tion and crushing the stone for highway construction. In the Diehl 
quarry part of the stone is very pure but most of it is hard and 
apparently fairly high in silica. It seems to be low in magnesia. The 
beds strike N6°E and dip 40°NW. The quarry is opened in the side 
of a hill. There is little overburden and few clay pockets. The 
quarry face is about 70 feet high and the quarry about 100 feet long 
and 60 feet wide. The equipment consists of a small tractor steam 
shovel and two crushers. 

The Goetz quarry was opened in 1929. The stone is hard and the 
beds are massive. The surficial clay is thin except for a number of 
fairly deep pockets. The beds strike almost exactly north-south and 
dip 80°W. The quarry opened in the side of the hill is small with 
the quarry face only about 25 feet in height in 1930. Edgewise con- 
glomerate is prominently developed in one layer. The rock is loaded 
by a small steam shovel and taken to a jaw crusher to be broken 
for road use. 


Path Valley Area. Uimestones belonging to the Stones River, Cham- 
bersburg, and Beekmantown formations form the floor of Path Valley 
from near Cowans Gap to a short distance north of Dry Run village. 
Throughout this section limestone has been dug for local burning 
in scores of places. These openings have long been abandoned and 
the kilns are in ruins. There are a number of attractive stone houses 
throughout the valley constructed of local limestones. All appear 
to be old, thus indicating that, no building stones have been quarried 
in recent years. The only recent working seen in 1930 was a small 
quarry about three-fourths mile south of Fannettsburg where some 
stone was quarried and crushed for highway use. 

The strata exposed are mainly of Beekmantown age and consist 
of interbedded dolomites and pure limestones. The purer limestones 
are more conspicuous in the outcrops as they have resisted erosion 
better than the more highly magnesian strata. In the vicinity of 
Willow Hill thin-bedded limestones exposed in road cuts probably be- 
long to the Chambersburg formation. Pieces of rosette quartz from 
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the upper part of the Beekmantown were observed loose in the soils 
of the region, 

Due to complicated folding the beds dip in different directions at 
various angles but one may generalize by stating that the strike of 
the strata is approximately parallel to the trend of the valley and 
the dip is steep toward one or the other side of the valley. 

Martin F. Hammond has been operating a limestone quarry half a 
mile east of Dry Run village about 6 months of the year for the past 
19 years to obtain stone for lime. The quarry is at the end of a 
small hill close to the contact of the overlying Martinsburg shales. 
The strata seem to belong to the Chambersburg formation. The stone . 
is dove-color, breaks with a glassy fracture, and seems to be of high 
quality although no chemical analyses are available. A few hard 
layers high in magnesia were noted. Bryozoan fossils are prominent 
on the weathered surfaces. 

Until recent years Philip Hammond burned lime at a locality about 
half a mile to the south. 

In 1930 Walker Bros. were working under lease a quarry belong- 
ing to Basil Zeigler located 214 miles northeast of Dry Run to 
obtain crushed stone for highway construction. The stone is a hard 
blue dolomite which weathers white. The beds range in thickness from 
10 to 14 inches, strike N50°R. and dip 34°NW. The stone was being 
loaded by hand and hauled to the crusher. 

Two miles southwest of Doylesburg, A. E. Doyle has burned lime 
in the spring and fall for many years. He has a draw kiln. During 
the summer of 1930 the quarry was under lease to Walker Bros. who 
were working it for crushed stone for a road contract. The strata 
belong to the Chambersburg formation and dip to the northwest 
beneath the Martinsburg shales only a few hundred feet away. The 
rock is dark in color, mainly fine textured but in places gnarly. Some 
lenses contain numerous fossils. The stone is said to make excellent 
lime. Several solution cavities are exposed but there are no caves of 
consequence. On account of clay and some surficial weathered layers 
the stone has to be loaded by hand. The quarry face is about 20 
feet high and the quarry was being worked down the dip. 

J. E. Campbell has quarried some stone on his farm about one 
mile south of Doylesburg which he sells to the farmers for open heap 
burning in winter. 

D. Frank Crouse has a quarry at Spring Run in the Beekmantown 
formation which has yielded stone used on the township roads. Some 
fossils were noted. In addition to the stone quarried he has gathered 
loose stone from the fields. 


Greencastle Area. Limestone has been quarried in the Greencastle 
area in different places but in 1930 the only working quarry was that 
of William A. Diehl located about 2 miles north of Greencastle, a 
short distance west of the Greencastle-Chambersburg pike. The pres- 
ent operation is only about 4 years old and the product is entirely 
erushed stone but long ago stone was quarried here and burned for 
lime. The stone is massive, mainly high-caleium stone, breaks with 
a glassy fracture and is dove-colored. There are some interbedded 
very dark colored, almost black, siliceous and magnesian beds that 
break into angular pieces on weathering. The strata constitute a 
part of the Stones River formation. Many calcite veins cut through 
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the beds. The present operation is small, the working face about 
18 feet in height, but the length of the quarry is about 150 feet. 
The overburden is 1 to 2 feet thick. In addition there are occasional 
clay pockets. The daily capacity is about 60 tons of ballast and 20 
tons of chips and dust. 

A quarry about one mile west of Upton, formerly worked by Bitner 
and Goetz, is abandoned. This quarry furnished building stone for 
a dormitory at Wilson College, Chambersburg. 


Waynesboro Area. A number of quarries have been worked in the 
Elbrook formation in and near Waynesboro. The massive stone is 
- well adapted for road ballast and concrete although it is associated 
with worthless shaly bands in many places. The principal operation 
in 1930 in this section was that of the Hess Stone and Supply Co. in 
the southwest part of Waynesboro. Until 1927 this quarry was oper- 
ated by the Decarbonated Lime and Stone Co. The quarry exposes 
a series of rather thin-bedded light yellow and gray beds overlying 
hard massive blue limestones. In the east end of the quarry, which 
is about 400 feet long’ and has a working face of 85 feet, the overlying 
series is 45 to 50 feet thick but where work was being done in 1930 - 
it was only 30 feet in thickness. All of the blue stone and the bulk 
of the yellow variety are accepted for the State highways but some 
soft, sandy, ferruginous, interbedded layers must be discarded. There 
are some variations of dip and strike but in general the beds dip 
20°SE. The stone is loaded by hand and hauled in trucks to the 
jaw crusher. Some of the screenings are made into cement blocks. 
The capacity of the plant is about 150 tons of crushed stone per day. 

The owners of this company, Daniel and Floyd Hess, formerly 
worked a quarry about 3 miles east of Waynesboro and more recently 
another one about a mile south of the town. The latter was operated 
for four years. 

Since 1927 J. A. Wishard has been working an old quarry about 
214 miles northwest of Waynesboro. The length of the quarry face 
is about 200 feet and the height 50 feet at highest point. The rock 
is a very uniform dark, massive, dolomitic limestone. The upper 
weathered layers show thin laminae. The overburden of stiff clay is 
thin except in the numerous clay pockets from 3 to 5 feet deep. This 
clay must be removed from these pockets by hand shovel. Only 
crushed stone is being produced. The capacity is about 100 tons per 
day. The stone is loaded by steam shovel. There are 2 jaw crushers 
with separate rotary screens and bins. 


Chambersburg Area. Much stone from the Beekmantown, Stones 
River, and Chambersburg formations has been quarried in the vicinity 
of Chambersburg. Formerly nearly all was burned for agricultural 
lime but more recently it has been used for crushed stone. 

One of the most extensive operations is that of the Chambersburg 
Stone Co. (Walker Bros.) located about 2 miles east of Chambersburg. 
The present operators have been in charge since November 1, 1926. 
The stone worked belongs to the Stonehenge member of the Beek- 
mantown formation. It is a gray to black, hard, magnesian and 
siliceous limestone well adapted for roads and concrete. It is fairly 
uniform. The quarry has a face about 200 feet long and 80 feet 
high. It has been advanced into the hill to a distance of about 300 
feet. There is little general stripping but some clay pockets 3 to 4 
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feet deep. The beds strike N35°E. and dip SE80° or more. The 
‘quarry is well equipped with a steam shovel and three sets of jaw 
erushers. The capacity of the plant is 250 tons per day. 

J. S. Brumbaugh was working a’ quarry on the north side of Falling 
Spring, just west of Stoufferstown, in 1930 and supplying the Borough 
of Chambersburg with crushed stone. The quarry is a new one and 
small. The strata belong to the Beekmantown formation. Some layers 
are low in magnesia and break with a glassy fracture but most of 
the stone is highly magnesian. Clay pockets are troublesome as in 
most newly opened quarries. The beds strike N45°R. and dip 40°SE. 

Two quarries in the southwest part of Chambersburg were worked 
a few years ago for crushed stone. 

A marl deposit has recently been reported near Stoufferstown but 
no definite information concerning it is available. 


Beautiful (Salem) Area. North and northwest of Beautiful 
_ (Salem) the Stones River limestone has been quarried and burned in 
a number of places. Most of these quarries are long since abandoned. 
In 1930 Aaron Ebersole was working an old quarry about one mile 
north of Beautiful. Most of the stone was crushed for the roads but 
he has two kilns and burns some lime each year. The lime is said 
to be of good quality. The stone quarried is mainly dark blue and 
apparently high in magnesia but some olive gray beds are very pure. 

A short distance away David Zook has a quarry which was leased 
during 1930 to a Mr. Miller, who produced a small amount of crushed 
stone. 

Z. S. Brenize has a quarry at Pinola where he burns about 1200 
tons of agricultural lime a year. He has 3 draw kilns. The present 
quarry is small and has been in operation only a few years but stone 
was previously obtained from other openings nearby. The stone ap- 
pears to be of good quality but the beds are badly fractured and 
faulted. 

It is impossible in this report to publish descriptions of all the 
numerous quarries that have been operated in the Cambro-Ordovician 
limestones of Franklin County but the foregoing descriptions of ac- 
tive or recently worked quarries indicate the wide variety of lime- 
stone present in the different parts of the county. 

D’Invilliers (3, p. 1522) gives descriptions of several limestone 
quarries in Franklin County, most of which have long since been 
abandoned. 


Analyses of Cambro-Ordovician limestones of Franklin County 


1 2 8 ja 4b 
creo ne es 89.178 54.3938 51.743 97.321 67.257 
Pe ees ‘961 42694 43.436 1.286 30.702 
CRE es 8.840 2.160 4.090 ‘980 1.760 
een TSO... eens 806 ‘941 929 260 70 
pe om t Se Lay. 050 013 013 005 007 


1. Mine No. 3, Mont Alto Iron Co., Mt. Alto. 
2. Mine No. 4, Mont Alto Iron Co., Mt. Alto. 
8. Shiery quarry, 114 miles northeast of Mont Alto. 


4, S. Z. Hawbecker’s quarry, Williamson. a. Best quality stone. b. Poorest 
quality stone. a 


All of the above analyses are taken from 4, pp. 80-81. 
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HELDERBERG LIMESTONES 


The Helderberg limestones are present in Little Cove in the south- 
western corner of Franklin County. Stose (5, pp. 11-12) has de- 
scribed these limestones as follows: 


‘‘Massive dark crystalline coralline limestone forms the lower part 
of the formation, and fossiliferous cherty limestone the upper part. 
The crystalline bed was seen about 1 mile northeast of Woods, where 
about 30 feet is exposed, the lower massive portion being a coral reef 
of Favosites and the upper portion shaly and thin-bedded limestone. 
One bed containing numerous Stromatopora and corals emits a peculiar 
fetid odor when struck by the hammer. The upper part of the for- 
mation is represented at the surface almost solely by numerous chert 
fragments, which' form projections and flat-topped ridges on the lower 
western slope of Cove Mountain. The thickness of the formation can 
be only approximately determined as 300 feet. In adjacent portions 
of Maryland and West Virginia it measures from 380 to 425 feet.’’ 


CALCAREOUS MARL 


Some calcareous marl deposits in Franklin County have been de- 
scribed by J, B. R. Dickey (6, p. 8) as follows: 

‘‘Back of mills in Chambersburg, Falling Spring Branch cascades 
over a considerable body of consolidated marl the extent of which 
could not well be determined. The marl is discolored to a ‘brownish 
yellow. 

‘‘About 144 miles east of Chambersburg where the above stream 
crosses the Lincoln Highway is a deposit of rather granular and more 
or less reworked mar] on the north side of road. Deposit here is rather 
small but marl is said to occur in several places along this stream 
toward Chambersburg. 

**On farm of Mr. Bruce Lehman, about 2 miles southwest of Waynes- 
boro, a deposit of marl covering about 15 acres occurs in a bottom along 
one side of which flows a small stream. The deposit is covered with 6 
to 10 inches of dark gray, rather heavy soil. The marl was rather 
_ dark gray in color and inclined to be sticky. At one point where some 
had been dug out, cemented chunks or slabs were encountered. The 
depth of the marl could not be determined with a 40-inch auger. Sam- 
ples tested 73 to 84 per cent carbonate in a barely air dry condition. 
A. previous report on this deposit gives analysis of 90 per cent car- 
bonate and a depth in places of 18 feet. This is one of the largest 
deposits so far encountered but is too far from a railroad for com- 
mercial development. 

‘*On the farm of Ellis Kuhns, about 2 miles southeast of Greencastle, 
a deposit of marl is reported but has not been investigated. 

“On the farm of Mr. U. G. Shook, about 2 miles west of Greencastle, 
just south of the Mercersburg road, is a large, promising and interest- 
ing deposit. A stream rises below the house and crosses the road at a 
mill. Marl is exposed at the road crossing and extending down back 
of the mill for some distance. The stream below the road falls 25 or 
30 feet, and at one point has cut a straight bank down through marl 
for 20 feet. The marl is largely uncovered and is used for a truck 
patch beside the mill. In texture it varies from granular on the sur- 
face to finer below. In analysis it showed 85 to 90 per cent carbonate. 
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On account of the deep stream channel this deposit is exceptionally 
well drained. It is easily accessible from the road, requires no strip- 
ping of surface soil and seems to contain no coarse material. It is too 
far from a railroad for commercial development and is located in a 
section where lime has been used liberally and the present need is 
not great. 

*“Mr. Ed. Hess at Brown’s Mills about 8 miles northeast of Green- 
eastle, has a deposit of marl in a field across the road from an old 
stone mill. This deposit forms a terrace 8 or 10 feet above the stream. 
The marl is covered with brown surface soil, on top of the terrace, but 
shows in washes on the slope. It does not seem to occur on lower level; 
probably having been eroded off. This marl is rather granular and 
carries 80 to 90 per cent carbonate. The deposit covers several acres, 
is well drained and could be easily developed to supply local needs.’’ 
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FULTON COUNTY 


The limestones of Fulton County belong almost exclusively to the 
Cambro-Ordovician and Helderberg series although there are a few 
other thin limestones of little value in some of the other Paleozoic 
formations. As no railroad enters the county the stone industry has 
been altogether local. The principal use has been for agricultural 
lime but in a few places they were once quarried for flux in blast 
furnaces and for building purposes. There are some fine old homes 
constructed of local limestone particularly in MeConnellsburg. With 
the advent of concrete and hard-surfaced roads, some of the old quar- 
ries have been worked to supply crushed stone. Because of the rugged 
topography hard roads are greatly needed and it is fortunate that 
satisfactory stone for this use can be readily obtained. 


CAMBRO-ORDOVICIAN LIMESTONES 


The limestones of Fulton County of Cambro-Ordovician age are con- 
fined to McConnell’s Cove, a longitudinal, anticlinal, canoe-shaped 
valley in the eastern part of the county. The limestone area is about 
3 miles wide in the widest portion but narrows both north and south. 
It extends about 8 miles north of McConnellsburg and 10 miles south. 

The largest quarry in the county is on the west side of Cove Creek 
about three-fourths mile south of McConnellsburg on a farm belong- 
ing to Patterson Bros. The State Highway Department has operated 
the quarry to secure stone for the State highways in that section. The 
strata have a strike of N20°E, or in some places almost N-S and dip 
to the northwest to west at angles of 20° to 30°. 

The quarry face in 1929 was about 400 feet long and had been 
advanced into the hillside to make the working height about 80 feet. 
Most of, the beds consist of hard, compact, blue stone, high in) magnesia 
and in some layers fairly siliceous. This hard stone is excellent for 
erushed stone. Interbedded with the good stone are a number of 
sandy and shaly layers containing many cavities lined with calcite 
crystals. This stone must be discarded. In addition the stone is 
badly weathered for some depth from the surface and there are clay 
seams and open joints. It is estimated that only about 60 per cent 
of the stone quarried can be used. Crossbedding was noted and also 
numerous aragonite and calcite veins. A few of the calcite veins con- 
tain purple fluorite. The stone is crushed at the quarry and hauled 
in trucks. 

C. J. Brewer opened a small quarry 2 miles south of McConnellsburg 
about 1917. It is well located for development and requires no strip- 
ping. The following analyses are from samples taken by him in 1917 
and 1922. 


Analyses of Cambro-Ordovician limestone from McConnellsburg 
(Pennsylvania Bureau of Chemistry, analyst) 


No. D-51 D-53 D-249 D-250 
CA OMe an eah erties s oie artic 36.45 30.20 48.11 27.72 
MPO isteeroateinate a: cieVarsie tes 8.95 17.49 4.95 17.91 
Insoluble matter ........... 12.65 4.66 3.10 11.30 
CaOOy Biseniec ae iota em etake 65.01 53.88 85.82 49.47 
WEZION EP AbSnodconaeancaaac 18.72 37.57 10.35 37.46 
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A quarry in this limestone on the Walter Gress farm 2 miles south- 
east of McConnellsburg has a face about 60 feet long and 30 feet high, 
but it has not been worked in many years. C. H. Stenger quarries 
limestone on the Geo. Magsam farm in the same vicinity from a face 
40 feet long and 12 feet high. The stone is burned in an open heap 
and used for both building and agricultural lime. 

The Cambro-Ordovician limestones have been worked recently by 
a Mr. Morton in two quarries about one mile south of Webster Mills. 
About 500 tons of stone was obtained from here in 1928 fon bridges on 


Helderberg 
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Chambersburg 
Stones River 
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1. Patterson Brothers. 2. C. J. Brewer..3. C. H. Stanger. 4 ‘Morton quarry. 
5. G. Edward Golden. 6. Daniel Rank. 7. Leon Stevens. 8. John S. Wollett. 


the highway close at hand. In the northernmost opening the beds 
strike N57°W. and dip 16°SW. A large spring comes from the lime- 
stone near the quarry. The section is as follows: 


Section at Morton quarry, one mile south of Webster Mills 


Ft. In. 
Bluish-black high calcium limestone, with chert nodules — 
and limestone conglomerate ......+-sesseeeeeeees 3-4 
Sandy limestone, light gray to buff, feebly crossbedded 2 1 
Compact bluish-black limestone breaking irregularly, 
similar to upper bed but without chert nodules .... 3 4 


Massive bluish-black limestone ...........es-eeseeeeee 9 10 
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There seems to have been little quarrying of the Cambro-Ordovician 
limestones north of McConnellsburg although here and there small 
quantities have been dug from the fields and burned in open heaps. 

About 5 miles north of McConnellsburg, near Knobsville, a small cir- 
* cular heap of stone and wood in alternate layers and covered with 
clay was observed in the process of burning. The stone had been ob- 
tained nearby. 


Additional analyses of Cambro-Ordovician limestones of Fulton 


County . 

CEGo nok eee 76.964 51.143 
MOO ss. 5G oan e 19.327 39.301 
1,0, PO si os oP 0.840 0.660 
Fe,O. 

E10 ie REED Rte a 4 2.820 9.040 
6 tk Wh ee oe ie abt 9°) 0.140 0.207 
BY we a el ATS. 0.005 0.003 


1. Farm of John Sowers, Ayr Township. 2. Greathead quarry, McConnells- 
burg. Analyses by A. S. McCreath (2, p. 336) 


HELDERBERG LIMESTONES 


The Helderberg limestones of Fulton County are almost entirely con- 
fined to Dublin Township in the northeast part of the county, in and 
about Fort Littleton and Burnt Cabins, and Bethel Township in the 
south central part, from near Needmore southward through Warfords- 
burg to the Maryland state line. A limited area of outcrops occurs in 
Thompson and Ayr townships. 

There has never been any large quarry operations in the Helderberg 
limestones of the county, but locally they have been quarried in many 
places. Some of the strata consist of high grade limestones but these 
are generally interbedded with less pure beds of limestone or with 
shales. The principal use made of these limestones has been for agri- 
cultural lime although some have been quarried fer building purposes. 
Some houses constructed of these stones are very attractive. The lime 
burning has been carried on in upright stone kilns, in temporary clay 
kilns held in place by a framework of logs, and by open heap roasting. 
Between Needmore and Warfordsburg small quarries have been 
worked on many farms, including those of Oliver Hill, Moses Hess, 
Job Hess, Frank Fisher, Henry Garland, and others. Quarries are 
located in the valleys of Licking Creek (lower part), Pigeon Cove 
(south of Needmore), and White Oak Run. 

The most important operation in this section seen in 1929 was the 
~ quarry of G. Edward Golden, located about 2 miles north of War- 
fordsburg, close to the highway. He has 2 draw kilns and has at times 
burned as much as 12,000 bushels of lime a year but does much less 
now. The lime is crushed and sold to the farmers. The stone being 
worked is bluish-gray to bluish-black, in fairly thick beds but inter- 
bedded with some shale that must be discarded. Calcite veins are 
prominent. The quarry is a narrow cut that has been extended along 
the strike of the best strata. It is about 150 feet long, 35 to 40 feet 
wide, and with a face 40 feet high. A similar quarry on the opposite 
(east) side of. the road was worked at one time. 

On the Daniel Rank farm about one-fourth mile southeast of War- 
fordsburg there is a quarry that at. one time furnished considerable 
building stone. The quarry was opened in the side of a hill, is about 
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100 feet long, and has a face 18; to 20 feet high. The rocks dip to the 
east at 15 to 20 degrees. Beneath a 3-foot layer of gnarly limestone 
containing many Stromatoporoid coral fossils there are massive layers 
of dark blue, fine-grained limestones that break with a glassy fracture. 
There are some useless thin layers of limestone above the coral layer. 
The quarry was opened many years ago for stone to build the house 
now owned by W. B. Rank. The aqueducts on the canal at Hancock, 
Maryland, also were built of limestone from this quarry. In recent 
years rock was taken froni this quarry to build the State road through 
Warfordsburg. At present the quarry is worked only occasionally by 
Mr. Rank for stone that is hauled to farms within a radius of 10 miles 
and burned in open heaps for agricultural lime. 

In Dublin Township a number of small quarries have been opened. 
In the vicinity of Fort Littleton the limestone has been quarried for 
local use on several farms. Three-fourths mile north of Fort Little- 
ton on the Leon Stevens farm, shallow excavations have been made for 
several hundred feet along the outcrop of a bluish-black limestone that 
breaks with a glassy fracture. There are numerous white and pink 
calcite gash veins and stylolites, some of which are at right angles to 
the bedding planes. The beds are thin, ranging up to one foot thick, 
strike N.10°E., and dip west 30° into the hill. At a depth of 10 feet 
or less, sinking down the dip is stopped by the difficulty of getting 
the rock up over the lip of the quarry. One or two men work here 
intermittently and burn the rock in a draw kiln. This quarry was 
worked last by the contractor building the road through Fort Littleton. 

On the John S. Wollett farm 2 miles southwest of Fort Littleton a 
quarry face 200 feet long and up to 30 feet high exposes a massive- 
bedded, dark blue, mottled, and fossiliferous limestone. The beds 
strike N.30°E. and dip 30°NW. Vertical joints are conspicuous and 
ealcite veinlets are common. This quarry and its draw kiln, which are 
hidden in the woods, were idle for several years. The quarry was 
under lease to the State for highway material in 1929. 

About 500 feet south of the Wollett quarry are several small ex- 
cavations in limestone on the John Martz farm. Here the bedding is 
nearly vertical and the high-grade, deep blue rock is separated by 
bands of impure shelly limestone several feet thick. Limestone was 
quarried here until 1921 and burned in open heaps for agricultural 
lime. Similar small excavations have been made on nearby farms for 
the same purpose. R. M. Cline, near Fort Littleton, has worked a 
small quarry for his own use. 

Near Burnt Cabins there are several small quarries, some of which 
have been worked in recent years to obtain agricultural lime. ° 


Analyses of Helderberg limestones of Fulton County 


1 2 3 

HOOT OR AEN 93.117 87.357 91.303 
MEO, jiyaneh Se 2.043 2.346 2.043 
Al,O, & Fe,0, . 600 1.930 810 
hee ee 4.110 8.430 5.550 
a) ead 075 020 201 
Ps. eet 006 002 004 


1. Fisher quarry, Bethel Township (2, p. 274) 

2, Johnston quarry near Licking Creek, Thompson Township, about 2 miles 
from the Maryland state line (2, p. 291) 

3. Ramsay quarry, one-third mile north of Fort Littleton (2, p. 304) 


Poy 
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OTHER PALEOZOIC LIMESTONES 


In the Clinton, Salina, Oriskany, Onondaga, Marcellus, and Ham- 
ilton formations of the State there are occasional thin limestones that 
have been worked in a few places on a small scale. It is probable that 
there are some within Fulton County, although none were observed by 
the writer. Stevenson (2) reports some Oriskany sandstone occurring 
in Ayr Township sufficiently high in CaCO, that it was burned for 
lime. 

The Pocono, Mauch Chunk, and Pennsylvanian strata are well devel- 
oped in the western and northwestern part of Fulton County and 
doubtless they too contain some limestones that locally may be of 
some slight economic importance. Stevenson reports some Mauch 
Chunk limestone in Ayr Township that was once quarried. These 
limestones have not been investigated by the writer. 

‘The Mauch Chunk red shale that is exposed as a band up to 3 miles 
wide surrounding Broad Top and extending northward in Little 
Trough Creek valley about 12 miles and southward a greater distance 
in the west part of Fulton County contains considerable limestone 
interbedded with shales. Most of the limestone is red and quite im- 
pure, containing up to 40 per cent of siliceous material, yet it has 
been utilized for agricultural lime locally. Some gray layers are 
purer. These limestones of the Mauch Chunk series seem to represent 
the Greenbrier limestone of the region on the west. 


CALCAREOUS MARL 


J. B. R. Dickey describes a deposit of calcareous marl in Fulton 

County as follows (4, pp. 8-9): 
_ “The only known deposit in Fulton County is on the farm of Mr. 
Job C. Hess, about 4 miles north of Warfordsburg, in a small lime- 
stone cove. The deposit covers about 4% acre near Mr. Hess’ house. 
It was no doubt formed by a spring which rises just above and which 
has been piped to the house so that the deposit is now well drained. 
It lies in a sort of pocket, well above the level of the nearby drainage. 
The color is almost pure white and samples are reported to anaylze 
as high as 93 per cent lime. The deposit is covered with a few inches 
of dark surface soil. Depth of the deposit was not determined but 
is over 5 feet. : 

‘Mr. Hess has developed this deposit in a small way during recent 
years. The marl is scooped out in dry weather, screened and sold at 
$3 per ton or 13.5 cents per bushel. A bushel, air dry, wéighs about 
90 pounds, and since the moisture varies it is fairer to the purchaser 
to sell by measure than by weight. About 100 tons were sold from this 
deposit in the fall of 1921. Applications were often made with a grain 
drill as light as 1000 pounds per acre or less and results on wheat 
and clover were reported very satisfactory. Applications on the home 
farm were heavier and results consequently better. 

‘‘This deposit. has special value because it is in a section too far 
from a railroad for commercial lime to be available, and whore there 
is no coal with. which to burn lime.’’ 7 
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GREENE COUNTY 


In the descriptions of the limestones of Greene County, the writer 
is indebted to R. W. Stone, Assistant State Geologist, for the major 
portion. All quoted paragraphs, not otherwise credited, are abstracted 
from his report on the Geology and Mineral Resources of Greene 
County. 

A number of limestones have been recognized throughout Greene 
County although most of them are locally developed and do not extend 
through the entire county. Many of them have been worked to supply 
stone for agricultural lime, some for plaster lime, some for flux in iron 
smelters, in glass manufacture, for pulverized limestone for farm use, 
and several have furnished material for the roads. For the latter 
purpose much of the stone is condemned as it has a tendency to dis- 
integrate rapidly when exposed to the weather. Some of these lime- 
stones have been accepted by the State Highway Department in the 
construction of water-bound macadam roads but rejected for concrete 
roads. ; 

Practically all of Greene County has been mapped since 1900 by the 
U. S. Geological Survey and the results pubiished in Geologic Folios 
Nos. 82, 121, 146. Much of the data contained in this section is 
abstracted from these folios with minor changes. Bulletins Nos. 65 
and 249 of the U. S. Geological Survey and Report K of the Second 
Geological Survey of Pennsylvania contain much valuable informa- 
tion, especially several local sections. There is considerable lack of 
agreement in these various publications which cannot be discussed 
here. The generalized section given below is compiled from these 
sources. 

Generalized geologic section of Greene County 


Maximum Mazrimum 
thickness thickness 
in feet — in feet 
Permian (Dunkard) series Washington coal 
Greene group ...........-. 750+ Little Washington coal 

Windy Gap limestone Waynesburg ‘‘B” coal 

Windy Gap coal Colvin Run limestone 

Gilmore sandstone Waynesburg “A” coal 

Nineveh sandstone Mount Morris limestone 

Nineveh coal Waynesburg sandstone 

Nineveh limestone Pennsylvanian 

Hostetter coal Monongahela group ........ 370+ 

Fish Creek sandstone Waynesburg coal 

Dunkard coal Waynesburg limestone 

Tenmile coal Uniontown coal 

Washington group ......... 400+ Benwood limestone 

Upper Washington limestone Sewickley (Mapletown) coal 

Jollytown limestone Fishpot (Sewickley) limestone 

Jollytown coal Redstone coal 

Middle Washington limestone Redstone limestone 

Blacksville limestone Pittsburgh sandstone 

Lower Washington limestone Pittsburgh coal 


In the above section the named beds in each group do not constitute 
the entire strata. On the contrary, shales predominate but the various 
shale strata have not been given specific names. 


Distribution of the geological formations, The geologic maps con- 
tained in the folios show the distribution of the various geologie for- 
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mations. These show the Monongahela group outcropping in the east- 
ern part of the county, along Monongahela River and appearing in the 
valleys of the tributaries for a distance of four to six miles. In the 
valley of Tenmile Creek the group outcrops to within a mile of 
Waynesburg. The group is also sparingly represented in the valleys 
of a few streams in the northwest corner of the county. : 

The Washington group of the Dunkard series occupies the divides 
in the vicinity of Monongahela River and extends up the tributaries 
as far west as Rogersville. It also appears in the valleys of the streams 
in the northwest portion of the county. 

The western half of the county is almost entirely underlain by the 
Greene group with the exception of some of the valleys mentioned 
above. It is thea most extensively exposed group of the county. 


LIMESTONES OF THE MONONGAHELA GROUP 


Redstone limestones. ‘‘The Redstone limestone (3, pp. 145-6) closely 
underlying the coal of that name, crops out only in the vailey of 
Monongahela River or close to it. Elsewhere in the county it is 
deeply buried. Although it appears to be lacking in the’ section at 
Rices Landing, the space between the Pittsburgh and Redstone coals 
being occupied by massive and flaggy sandstone, a few miles farther 
up the river this limestone is well developed. 

‘““The following description of the occurrence and section at Alicia 
No. 2 mine is by J. D. Sisler, of this Survey. 

““* At the Alicia No. 2 mine of the Pittsburgh Steel Company, lo- 
eated on the Greene County side of Monongahela River near Grays 
Landing, there is an interesting outcrop of limestone above the Pitts- 
burgh coal bed, which at this point is about 20 feet above water level. 
The limestone, somewhat stratified with shale, is about 30 feet thick, 
and analyzes over 90 per cent CaCO,. A cut made for a tram road 
along the river bank uncovered this gray hard limestone and clearly 
exposed a considerable part of its thickness. It weathers yellow and 
is in layers of varying thickness. 

‘« “Where the tram road turns away from the river up a; gully to the 
drift mouth, the character of the material overlying the coal bed 
undergoes considerable change, and instead of limestone or shale one 
finds reddish debris, without stratification, broken up and soft, and 
with a tendency to slide down on the tram road. In this broken-up 
mass several lumps of slag were found. There is no coal under this 
debris for a distance of 400 feet from the outcrop. 

*** According to the mine superintendent and Mr. Girod, State 
Mine Inspector (23rd District), this missing coal has been consumed 
by rapid oxidation, reaching such a temperature that the overlying 
limestone was burned and in some eases actually fluxed, forming slag. 
A forest fire may have ignited the outcropping coal. This unusual 
condition is found only at the mouth of the gully.’ 


Section at Alicia No. 2 Mine 


Feet Feet 
Shaly "sandstone: .......,...5.. 20 Sialeee. ss seistee ads pee eee 20 
Sewickley coal .........2005. 5 Redstone coal ......... 00 ce ees 3 
Sha l@aest faci de tie ohh cisratta esis & 5 FAMEstOne Ws isms ewe est 10 
PAIN GATOTICn. fercie repo orate sreueenero.« 3 Limestone and shale ......... 20 
Seles Migs Niccrscua. stekein by shaddsesaganelap ovens 3 Ale narra kes vtec. s seit te Cahcas 5 
(Git A kan atlatiaeaAPao'e Seis oeinton: 0.5 PittSDUrSH CORNY S. cr. s vals. tices 8 13 
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‘‘In this section, which was measured by Mr. Sisler, the limestone 
below the Redstone coal is a fairly solid bed, but the succeeding 20 
feet is composed of several beds or lenses of limestone, of varying 
composition and hardness, and more or less interstratified with shale 
which is included in the measurement. Should this 10-foot limestone 
be of commercial value, several thousand tons of it could be quarried 
readily between the present tram and the steep rock bluff behind it. 
Shipment could be made by river barge. 

‘‘This limestone is reported to make lime of fair quality, and some 
of it might be satisfactory for road metal. 

‘Stevenson describes the section half a mile above Grays Landing 
as containing 25 feet of calcareous sandstone at this horizon, and 
mentions 16 feet of limestone in a ravine by the old glass works at 
Greensboro. 

‘‘No use is now being made of the Redstone limestone in Greene 
County unless it is the rock quarried by township commissioners on 
the south bank of Tenmile Creek below Trumbull. The base of the 
bluff is accessible to wagons in summer and a quantity of stone has 
been taken here for road metal.’’ 


Fishpot limestone. ‘‘The Fishpot limestone (3, p. 146) which lies 
below the Sewickley or Mapletown coal, is exposed in the bluff of 
Monongahela River between the mouth of Tenmile Creek and Bush 
Run. It is 25 feet thick with sandstone above and sandy shale below, 
but difficult of access. About half a mile above Grays Landing, this 
limestone is in two benches, 15 and 8 feet thick, separated by 10 
feet of shale. 

‘“At Alicia No. 2 mine the section on a preceding page shows this 
limestone in two beds, 3 and 5 feet thick, separated by 3 feet of shale 
and a 6-inch coal bed. 

‘*Near the State line in Dunkard township the Fishpot limestone is 
one bed 8 feet thick with sandstone below and shale above. 

‘*Tt is probable that some geologists, especially those familiar with 
the stratigraphy of the Panhandle of West Virginia, would eall the 
3-foot limestone that les 5 feet below the Sewickley coal at Alicia 
No. 2 mine the Sewickley limestone, and correlate it with the 15-foot 
limestone found 8 feet below the Sewickley coal near Grays Landing. 
No objection can be offered to this, but the thick limestone below 
Rices Landing is maintained to be the Fishpot because it is 40 feet 
below the Sewickley coal. 

‘“The quality of the Fishpot limestone is said not to be equal to 
that of the Benwood limestone. This statement needs further qualifica- 
tion for there is a great variation in composition of different beds of 
the overlying Benwood limestone. Analyses of the Fishpot limestone 
in Greene County are not available and the writer does not know any 
place in the county where it is quarried.”’ 


Benwood limestone. ‘‘In the midst of the Monongahela group (3, 
pp. 143-5), or halfway between the Pittsburgh and Waynesburg coal 
beds, is the Benwood or Great limestone. In places it is 150 feet thick 
and a conspicuous stratigraphic horizon. The name is derived from 
an excellent exposure of this limestone at Benwood 4 miles south of 
_ Wheeling, W. Va. It is commonly known also as the Great limestone. 
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_ “The term Benwood. limestone is restricted to the strata occurring 
between the Sewickley and Uniontown coals. This bed is never solid 
limestone, being broken up by layers of shale and thin sandstone into 
two large divisions. The lower division is about 60 feet thick, and is 
generally composed of alternating bands of limestone and calcareous 
*shale. The limestone beds are usually less than two feet thick, although 
an occasional bed is 6 to 10 feet thick locally. The upper division of 
the Benwood limestone is of varying thickness, from 6 to 20 feet, and 
lies immediately under the Uniontown coal. It is composed of beds 
a foot or more thick with interstratified thin layers of shale. The lower 
division is more persistent than the upper and has a larger magnesian 
content. The analyses of samples collected by the writer in 1925 
and those published by the Pennsylvania Second Geological Survey 
indicate that the composition is variable. The weathered surface of 
the limestone may be gray, almost white, bluish, or brownish; the 
fresh stone is dark blue, flesh colored, and drab. 

““Certain benches are pure enough for making lime while others are 
worthless. The texture varies from very fine to shaly. This limestone 
was used years ago in the Monongahela Valley for making natural 
cement, but its only use in Greene County, at the time of this writing, 
so far as the writer discovered, is for road metal. Nearly all of the 
beds might be used for agricultural purposes, but only a few would 
yield a strong building lime. The soil derived from the weathering of 
this limestone is rich, and makes good farming land. 

““The Benwood limestone is exposed at several places in the bluff 
of Monongahela River, as at the Dilworth mine just below Rices 
Landing where 30 to 40 feet of limestone is exposed as a vertical cliff 
along the railroad. In the mouth of Pumpkin Run at Rices Landing, 
this limestone is exposed in quarries in both banks. On the south side 
of the run a quarry has been opened on a limestone bed about 15 
feet thick, and is operated intermittently by the township or boro for 
road metal. A sample of this limestone collected by the writer from 
the whole length and height of the exposure shows that it is a mag- 
nesian limestone, containing 47 per cent calcium carbonate and 25 
per cent magnesian carbonate. 

‘On the north side of the ravine a quarry on the land of Dr. S. A. 
Hoge shows the following section. 


Partial section of Benwood limestone at Rices Landing 
Feet Inches 
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EIMMESEOMED cieiarele ctu stavetalere eyere elutes e cre 1 0) 
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Floor, streak of red shale ....,....... 
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‘“Below the floor of this quarry to the main street of Rices Landing 
there is approximately 50 feet of limestone, part of which is repre- 
sented by analysis 2 from the quarry on the south side of the run. 
Along the road above the quarry on Dr. Hoge’s land the rock se- 
quence is 35 feet mostly limestone, 30-40 feet of sandy shale, then 
4. feet of limestone that may be the Waynesburg bed. 

‘‘Samples collected by the writer in the Hoge quarry show a 
wide variation in composition. The 20-inch bed of dark limestone 
just above the floor carries 95.78 per cent calcium carbonate and less 
than 2 per cent magnesian carbonate, but the 3-foot and 40-inch beds 
next above have only 65 and 66 per cent calcium carbonate and over 
20 per cent magnesian carbonate, as shown by the analyses below. 
This result is in accord with the report by Stevenson (2) on the com- 
position of the Benwood limestone in Washington County. 

‘‘According to I. C. White, the Benwood limestone on the N. C. 
McClelland farm at the ferry 2 miles above Rices Landing, is 90 feet 
thick. This is not one solid mass of limestone; the layers of limestone 
are separated by calcareous shale 6 inches to 1 foot thick, nor is the 
limestone all of one kind. Mr. McClelland, prior to White’s examina- 
tion in 1875, had quarried and shipped a considerable quantity to the 
Pittsburgh iron and glass furnaces for flux. Some layers of the lime- 
stone will not slack when burned, some make agricultural lime, and 
some of it is called sodastone, owing to the fact that many years ago 
it was used in the manufacture of soda at an establishment in Pitts- 
burgh. : 

‘‘On Bush Run, in a wooded ravine in the northern end of Jefferson 
Township, the Benwood, limestone is exposed in the steep banks below 
the State Highway. It is in two parts separated by 35 feet of shale 
and sandstone. The upper part is 8 feet and the lower 85 feet thick. 
One mile farther north the highway descending to Tenmile Creek 
crosses this limestone but it is not well exposed. It is in the vertical 
cliff between the highway and the elbow in the creek. 

‘At Clarksville the township commissioners have taken Benwood 
limestone from the bed of Tenmile Creek just above the village and 
crushed it for road use. A sample taken from stock in the bins at 
the crusher carried about 85 per cent calcium carbonate. There are 
particular good exposures of this limestone in Castile Run and at the 
iron bridge across South Fork of Tenmile Creek 114 miles below Jef- 
ferson. Near this bridge about 15 feet of limestone is exposed in a 
railroad cut. In this exposure it is noticeable that two lower benches 
totaling 5 feet thick come together or unite and almost feather out 
in a distance of 400 feet.’’ 


The Benwood limestone is apt to contain deleterious matter in the 
form of clay that renders it unfit for concrete use in any structures 
exposed to moisture. A quarry located along Tenmile Creek about one 
mile south of Clarksville, operated to supply crushed stone for high- 
ways and bridges in that section, had to be abandoned because of 
the serious disintegration of the conerete after a few years. The stone 
had met rigid specifications of the State Highway Department but 
microscopic examination furnished the explanation for the failure. 
This occurrence and the investigation are described in detail in a 

previous chapter on ‘‘ Weathering of Limestone.’’ 


' GREENE COUNTY 401 


Analyses of Benwood limestones in Greene County 
[Pittsburgh Testing Laboratory, analyst] 


af 2 83 4 5 

OR COS, Sec irishs,s sists oi hare 84.89 47.10 95.78 64.97 66.13 
TAO 0 be Te Rr a nr ee 6.50 25.25 1.54 20.76 20.61 
PAC) eetencsePatorere <tiste’ ore eas al ase 91 5.73 87 1.69 1.60 
BSC tes cette cto ioe 1.29 1.57 43 1.43 1.00 
SIO cee sre toes oiaro ance 4.52 17.32 .96 8.96 7.20 
OR rays eit eh nets oF rs 10 ars ir: Tr. 
Loss on ignition (other 

LAP E Tsai BY Oy nf ee pee 94 1.51 61 39 1.96 


Alkalies and undetermined 95 1.42 Agee: 1.80 1.50 


1. From bin of crusher operated by Commissioners of Morgan Township at 
Clarksville. 

2. From face of quarry by railroad underpass on south side of ravine at Rices 
Landing. Represents 15 feet of bed apparently lower than No. 3. 

3. 20-inch dark bed at bottom of Dr. Hoge quarry, Rices Landing. 

4. 36-inch bed just above No. 3. 

5. 40-inch bed just above No. 4. 


Waynesburg limestone. ‘‘ With fairly wide distribution in the eastern 
half of the county, the Waynesburg limestone (3, pp. 146-7) may be 
said to have some prospects of greater use in the future than at 
present. It makes a strong dark lime, can be used for soil sweetener 
and for crushed stone, especially in localities not close to a railroad. 
The Waynesburg limestone is found 20 to 40 feet below the Waynes- 
burg coal throughout Greene County and in southwestern Washington 
County, but is not present farther north or in Ohio. Its distance 
below the coal increases from north to south across Greene County. 
Its thickness ranges from 4 to 10 feet in most places, but a limestone 
on Dunkard Creek near Davistown 42 feet below the Waynesburg coal 
is 15 feet thick. On Monongahela River below the mouth of Little 
Whiteley Creek the thickness of the Waynesburg limestone is 10 feet, 
below Muddy Creek 9 feet, and below Bush Run 6 feet. The rocks 
between it and the Waynesburg coal at these places are 35 to 40 
feet of shale and shaly sandstone. | 

‘‘Near Jefferson this limestone is reported to be 7 feet thick but 
where the writer collected a sample for analysis from the outcrop at 
the highway concrete bridge over the railroad 1144 mile southwest of 
Jefferson only about 4 feet of limestone was found although stripping 
might disclose a greater thickness. Other places where it is exposed 
and readily accessible are the lower half of Braden Run, mouth of 
Browns Run, on the road from Clarksville to Castile Run going over 
the hills, at the Ferncliff amusement park on Pumpkin Run one mile 
above Rices Landing, on Muddy Run 1 mile below Carmichaels, three- 
quarters of a mile east of Whiteley, and in the hollow three-quarters 
of a mile east of the mouth of Glade Run. 

‘“Below Carmichaels where the Waynesburg limestone lies in Muddy 
Run, it was quarried and crushed by Hart Brothers of Carmichaels 
for agricultural limestone. This small recent industry, however, has 
been abandoned and the machinery removed. The writer collected a 
sample of the pulverized limestone from the few bushels remaining in 
the shed and analysis showed 66.84 per cent calcium carbonate, 12.95 
per cent magnesium carbonate, and 11.40 per cent silica, which is very 
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different from the analysis of the Waynesburg limestone from Jefferson 
in the table below. 

Analyses of Waynesburg limestone 

(Pittsburgh Testing Laboratory, analyst) 


1 2 

CAC OP Mitatae setett'« tans wokete 66.84 82.56 
Mig COs? aie iisteccn a tenet = a2 2 12.95 5.59 
INTO A esters sole ois eRe shea 4.50 1.83 
LUN Oe isle teeing mite ist Sa 1.72 1.57 
HO mdr c. AbC Oca o Ap oceae 11.40 5.92 
ID Oa cerepersis: valores’ s Gatbcinviorcte + 10 Tr, 
Loss on ignition (other than 

Jo iors tb cnysiays easter htard evaiabe 1,73 1.24 
Alkalies and Undetermined .. 76 1.29 


1. Pulverized stone from crusher of Hart Bros., Carmichaels, 
2. Outcrop at highway concrete bridge over railroad, 144 miles southwest of 
Jefferson. 


LIMESTONES OF THE WASHINGTON GROUP 


Mount Morris limestone. From 2 to 5 feet below the Waynesburg 
“*A’’ coal, White (4, pp. 39-40) describes a limestone from 1 to 2 feet 
thick well exposed along Dunkard Creek near Mount Morris. It is 
not persistent throughout the county. 


Colvin Run limestone. White (4, p. 39) also describes a fairly pure 
limestone about 3 feet thick overlying the Waynesburg ‘‘A”’ coal. It 
is named from Colvin Run which is a tributary of Dunkard Creek. 
The limestone is said to be high in iron in some places, to have a 
buffish cast, and to be unsatisfactory for lime because of poor slaking 
when burnt. 


Lower Washington limestone. The lower Washington limestone is 
of little economic importance in Greene County although present in 
many places in the western,'part of the county. It occurs immediately 
above the Washington coal bed (9, p. 3). 


Section of Lower Washington limestone 1 mile northwest of 
Ryerson Station 


Ft. in. 
Limestone” .o.2) ise ceiees 1 8 
Shales och en Sere oe loans 1 ni 
Timestone’ oesarisieteeitoed oc nl 6 


Blacksville limestone. From 30 to 50 feet above the Washington coal 
White (4, p. 36) describes a fairly pure, generally gray limestone from 
3 to 5 feet thick that! is especially well exposed in the Dunkard Creek 
region. 


Middle Washington limestone. The Middle Washington limestone 
is not important in Greene County. In the Dunkard Creek region it 
is about 3 feet thick and contains numerous fossils. The shales accom- 
panying the limestone contain fish scales, teeth, and fossil plants. 


Jollytown limestone. ‘‘Thirty feet (8, p. 6) above the Jollytown 
coal and 20 feet below the Upper Washington limestone is a limestone 
which is exceedingly persisteni. It is hard and coarsely brecciated, 
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weathering to dull gray, often tinged with yellow. The surface fre- 
quently has a roughened appearance where weathered. Owing to its 
ability to withstand the weather and to its peculiar surface charac- 
teristics it is an important guide in stratigraphy. It is not more than 
5 feet thick, but it is so resistant that some trace of it is usually found 
wherever it has been exposed. Outecrops are numerous. Along South 
Fork of Tenmile Creek above Waynesburg in particular, and through- 
out the western half of the (Waynesburg) quadrangle in general, 
blocks of the yellow limestone can be found between the Jollytown coal 
and the Upper Washington limestone.”’ 
This limestone is usually regarded as of no economic value. 


Upper Washington limestone, ‘‘ About 400 feet (8, pp. 147-150) 
above the Waynesburg coal and marking the division between the 
Washington and Greene groups is the Upper Washington limestone 
which has the widest distribution and longest outcrop of any worth- 
while limestone in the county. It is high in the hills near Jefferson and 
Whitely, near the valley bottoms north and west of Waynesburg, and 
goes below drainage near Deerlick, Woodruff, and two miles above 
Rogersville. It comes to hight again near Time, Graysville, and Mc- 
Cracken, and is high in the hills near Durbin. This limestone is 4 
to 9 feet thick and is readily recognized by its white, weathered surface. 

‘‘According to J. J. Stevenson (Report K, page 46) ‘In Greene 
County it is readily identifiable everywhere except in the Fish Creek 
region. On Dunkard it is quite impure and bears little resemblance 
to itself as it ordinarily appears. It has been recognized in Morgan, : 
Washington, Morris, Richhill, Aleppo, Centre, Franklin, Greene, Jef- 
ferson, Cumberland, Perry, Wayne, and Gilmore townships. Its thick- 
ness is from 4 to 8 feet, and the interval between it and the Wash- 
ington coal varies from 325 feet on Dunkard, to 260 on Tenmile near 
Waynesburg, 190 on Ruff Creek in eastern Washington, and 135 on 
Hunters Fork on South Wheeling Creek in Richhill. No difficulty is 
encountered in following this rock from its northwestern exposure 
in Smith township, Washington County, to Whitely Creek in Greene 
township, Greene County.’ 

‘“Where the outcrop of this limestone is concealed, its presence 
usually is indicated by fragments or well-rounded lumps of very white 
limestone float. 

‘‘The writer measured the following section at an old quarry. 


Section of Upper Washington limestone near Swarts 


Ft. in, 
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‘This quarry half a mile north of Swarts is close to the Waynes- 
burg and Washington Railroad and is very noticeable from the high- 
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way on Bates Fork for it has a face more than 300 feet long of dis- 
tinetly light color. It is on the Phillips farm, formerly owned by Ben 
Moore. A company of local farmers opened and operated this quarry 
to supply the railroad with ballast. Quarry cars were moved over a 
track of wooden rails to a trestle where they were dumped directly 

into railroad cars on a spur track, or to a jaw crusher. ; 

“‘The quarry was last operated by the State Highway Department 
about 1922, but 10 cars of screenings were shipped from it in 1924. 

‘‘Probably the different layers of limestone shown in the section 
above differ in chemical composition as they do in physical character. 
The analysis in the subjoined table represents all of the beds combined, 
but omitting the shaly partings. It agrees very closely with the analy- 
sis of Upper Washington limestone at Holbrook on MeCourtney Run. 
In neither place is the limestone of high quality. 

‘“‘The other sample of Upper Washington limestone, No. 1 in the 
analyses below, was taken at the fork of the road at the mouth of Hoge 
Run one-quarter mile below Holbrook. Here in the road bank and 
in the stream on the W. G. Hoge farm the limestone is well exposed. 


Section of Upper Washington limestone at Holbrook 


Ft. in 
Shaly limestone and limy shale ...... 8 
Limestone, massive, light color ...... 2 8 
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Limestone, poor knotty ............ 4 
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‘“The analysis represents only the 32-inch massive bed at the top, 
which is said to be the only layer in this locality that yields good lime. 

‘‘Between Holbrook and the mouth of Pursley Creek the Upper 
Washington limestone is abundantly exposed on both banks of Ten- 
a sea It is about 7 feet thick and in many places is close above 
the road. 


‘‘On a spur on the north side of Ruff Creek and one-third mile west 
of Craynes Run the Upper Washington limestone has been quarried 
by township commissioners for road metal. Under 8 inches of black 
shale lies 10 inches of grayish limestone, 2 inches of limy shale full of 
fossil shells, and 30 inches of blue limestone weathering white. This 
quarry is about 125 feet above the creek. 

‘‘The Upper Washington limestone in the quarry near Swarts con- 
tains abundant minute fossils, apparently a bivalve crustacean or os- 
tracod. To the naked eye they are little more than black specks but, 
under a lens, character becomes apparent. They are thought to be 
fresh-water animals. These fossils seem to be particularly abundant in 
the 10-inch and 28-inch beds near the top of the quarry face, but can 
be found by hundreds in the lower beds as well. Many of them are 
fragmentary. 

“A local limestone 21% feet thick with 1 foot of very bituminous 
shale above it was burned by David Spragg on Roberts Run more than 
50 years ago and the lime used in building his brick house. Bowlders 
of this limestone occur near Spraggs P. O.”’ 
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Analyses of Upper Washington limestone 
(Pittsburgh Testing Laboratory, analyst) 


al 2 

CaO. meveccsciees ner oe niet 82.93 84.00 
IM UOC Bitncs Maiiass eiisatese 2.48 3.10 
ATE exe Sea ten ts iio es 3 2.56 1.71 
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1. Road exposure on W. G. Hoge farm, Holbrook. 
2. Quarry % mile north of Swarts. 


LIMESTONES OF THE GREENE GROUP 


. The Greene group, so well developed in Greene County, contains a 
number of thin, impure limestones, most of which are only local. This 
formation in the county has a maximum thickness of 700 to 800 feet 
and consists mainly of shales and sandstones with a few thin lenses 
of coal and limestone. Stevenson (2) has numbered 9 limestones and 
White (4) has given names to two of these layers. 

The so-called Nineveh limestone lies about 105 feet above the Fish 
Creek sandstone. It is exposed along the North Fork of Dunkard 
Creek where it is 5 to 10 feet thick. It contains interstratified shale 
and weathers like shale. A few layers make good lime. 

The Windy Gap limestone is present in the extreme northwest part 
of Greene County where it appears near the top of the highest hills. 
The limestone consists of several beds, aggregating 8 to 10 feet in 
thickness. It is a dark-bluish to bluish-black stone weathering to light 
gray. It has been found to contain minute fossils and occasional 
small erystals of sphalerite. 


ORIGIN OF THE GREENE COUNTY LIMESTONES 


‘* Although the limestones (3, p. 150) below the Pittsburgh coal, 
from the Ames to the Vanport, are definitely of marine origin, for 
they contain an abundance of fossils that certainly are the remains of 
animals that lived in salt water, the origin of the limestones above the 
Pittsburgh coal is uncertain. The Redstone is an impure limestone 
and the Fishpot resembles it where it is thin, but where thick it is 
likely to contain some layers of cement rock. The Benwood is very 
thick and some of its layers are highly magnesian. Other distinct 
beds, like the Uniontown, Waynesburg, and Upper Washington lime- 
stones are less or only slightly magnesian. 

‘“‘Their principal occurrence is between the Monongahela and Ohio 
rivers. 

‘«They can hardly be accounted for as accumulations of fresh-water 
marl, for the Benwood limestone 80 feet thick on the Monongahela 
may give place in a very short distance to a nearly equal thickness of 
shale and sandstone. Nor ean it be assumed that they are caleareous 
muds for thera seem to have been no limestone areas on any side from 
which such muds could be derived by solution or erosion. The highly 
magnesian beds may alternate with only slightly magnesian beds with 
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seemingly almost continuous deposition and yet the former are difficult 
to regard, as of fresh-water origin and their marine origin may be ques- 
tioned because of an apparent almost total lack of marine fossils. 


ECONOMIC IMPORTANCE 


This review of the limestones of Greene County shows plainly that 
the county contains an abundance of limestone that can be quarried 
in a small way to supply local needs for agricultural lime and certain 
layers furnish satisfactory material for highway construction. On 
the other hand it is evident that they will never be of more than local 
value. 
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Washington, 1905. 


9. Geologie Atlas of the United States, Rogersville Folio, Penn- 
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tions. Washington, 1907. 


Rock Products 


10. Usefulness of Petrology in the Selection of Limestone, by G. 
F, Loughlin; Vol. 31, No. 6, pp. 49-59, March 17, 1928. Deseribes 
failure of Greene County limestone used in concrete. 


HUNTINGDON COUNTY 


A number. of different limestones outcrop .in Huntingdon County. 
With the exception of the Cambro-Ordovician limestones in that por- 
tion of Nittany Valley included within the county, all of the limestones 
are found in narrow longitudinal valleys enclosed by high steep ridges. 
The limestones occupy anticlinal valleys, that is, they mark the posi- 
tion of ridges long since removed by erosion. _The sharp mountain 
ridges that now enclose the present valleys owe their greater altitude 
solely to the more resistant rocks that compose them. The limestones 
do not form flat valley floors in most cases; indeed they are present 
in small subordinate ridges or in rounded hills and valleys in a great 
many sections. 

The limestones have been quarried in a, small way in scores, perhaps 
hundreds, of places. For building foundations, for crushed stone, and 
for agricultural lime for local consumption almost any of the lime- 
stones described might be used; indeed they have been used. In the 
past when numerous small furnaces in the region were utilizing local 
ores little attention was given to the amount of silica present in the 
limestones; the proximity of the quarry to the furnace was more im- 
portant, and some rather high-silica limestones were used for flux. 

The improvement in transportation facilities, the centralization of 
the iron and steel industry of the State in a few places where large 
plants have been established, and likewise the change in the lime indus- 
try by which the small operators have quit and firms with superior 
stone have enlarged their plants, have caused the abandonment of most 
of the small quarries and the development of a smaller number of large 
operations engaged in quarrying high grade limestones for flux and 
for lime. Opposed to this trend is the endeavor of the State Highway 
Department to use local stone so far as possible in building roads. This 
causes the opening: of small local quarries for temporary use. In gen- 
eral, however, road metal and crushed stone for conerete are likewise 
obtained from the large quarries mainly worked for flux and for lime, 
as the small sizes produced in quarrying and‘ crushing are useless for 
these purposes and can only be sold for crushed stone. Necessarily the 
cost of operation is also less in a large, well-equipped quarry, so the 
small quarry can compete only where it is so located with respect to 
the road under construction that. a long and expensive haul is avoided. 

The generalized section of Huntingdon County has been offered by 
Charles Butts (4, pp. 531-534) and is here quoted with slight modifica- 
tions to bring it into accord with the classification accepted by this 
Survey. 


Geologic column for Blair and Huntingdon Counties* 


*This column has been arranged to follow the official section of the Pennsylvania Geological 
Survey although the author prefers to U. S. Geological Survey classification which does not 
include the Canadian system. 


PENNSYLVANIAN , Feet 
AMerhenys STOUT. cio oad ais hala ty sala e' sails) oie) slats: sheiplity si eset AicliSeellole iyerel clas 200 + 
Shale eri sandstone, with workable coal beds. 
Pottsville series Sas Camerata ieee OE Sisiolalatepotathice, senate Gtikwa Serer: see esas 130-280 
Mainly sandstone, clay and shale, with coal locally in. middle. 


Homewood sandstone 
Mercer shale 
Connoquenessing sandstone 
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MISSISSIPPIAN 


Mauch Chunk series so... 0 oa hse a Wide yak sielk ales Bie sissies s 2/2 6p Salrisin n mioials 
Mainly lumpy, red shale or mudrock. Mostly of Chester age. 


Loyalhanna limestone—Trough Creek limestone 
Siliceous cross-bedded limestone to west (Loyalhanna lime- 
stone); gray and red, partly argillaceous limestone to east 
(Trough Creek limestone of I. C. White) 


POCONO! SETICS 655.54 cbs cy vise oh ow bce tek a nb eile vos @ + baibiin ena SOA TAP 
Thick-bedded, gray sandstone; Burgoon member at top; shale, 
red shale, and sandstone below. Conglomerate at bottom to 
east. Osage age. 

Burgoon sandstone 
Cuyahoga sandstone 
Berea sandstone 


DEVONIAN 
Upper Devonian 
Catshtih (STOW. @ cwscle exe Cecg © Pilea bt siete cial es ee heeine pee e eee eees 
Lumpy, red shale or mudrock, thick-bedded, micaceous red 
sandstone. 80 per cent red. Gray and greenish shale and gray 
sandstone with marine fossils, 20 per cent. 
Chemung es (STOUD 75 ee stare. 8 ope SR wis be eteys chs cies Moos > swims aisle gible o Oe neal 
Mostly shale with thin sandstone layers. 
Saxton conglomerate 
Allegrippis sandstone 
Pine Ridge sandstone 


Portage group 

Byallier, Shale@tesd tas Mare 6:3 aw eae bale Te eR Ee POL) Late aa ble F ehcletstee 
Fine-grained, siliceous shale in thick, even layers revealing 
their fissility on weathering. A few thin fine-grained sandstone 
layers. Fossils small and very scarce. Upper Portage. 

Harrell ssHalen -- cc, nice sadioas ices ete ae cate Grete Btls = jhe) a ete Bieler oe eye ocueth 
Dove and black fissile (paper) shale. Black at bottom to west 
Burket member. Black and dove interbedded to east. 


Burket black shale 


Middle Devonian 


ELammilCom, SLVOUP Bice etdia cle siateine ts ais ealana.s oe © ois al a4 sinks ate a che enter ee 
Haekly shale at top, weathers green!; impure limestone layers 
in top 10 to 20 feet. 


Tully, limestone—1 foot limestone at very top 


Marcellus\S Shaler acs ctcsaeuss ghottts- aca Caer Gee oat ntact tl ae etal a etn oe STS 
Black fissile shale 


OnONG Sasser Guy weiss ae oacoo vee ian anes Hae ways ats Ree cate emer naet es 
Dark shale with limestone layers 


Lower Devonian 
Oriskany group 


RidVEley PBANASONE hola clarejetateae aie cis Maia ats cle chee t,6he oe eins cen eee 
Coarse thick-bedded sandstone. Common Oriskany fossils 
plenty. Upper Oriskany. 


RIED CTA ESTONG oa Riche phate aie a2) as, Bos see Rik. 5 Siar yrcislas eink: Shale OME ere 
Thin-bedded_ siliceous limestone. Oriskany fossils. Lower 
Oriskany. 


FLEUTEND EL GL OT OUUD Gi vararat ols Ae vacicve dee ain > oid bis RECS S duc coeared thee ces ee 
ent saa gray limestones (Keyser, Coeymans, New Scot- 
and). 

SILURIAN 
Cayugan series 

TONOLOWAY “ MMNCSTONE c.is.c.0.5isciels Pita wia tiete ool bless cons te wine ate 
Thin-bedded limestone. Fossils few. 

Willey Creeks SD A1G «55. <i stevelt atts shensyeia atere srauhes c Scant Ukeais a otto 


Dove, calcareous, fissile shale, a little limestone. Fossils very 
scarce. Bloomsburg red member, shale red and green, impure 
limestone and red sandstone—bottom 50 to 150 feet. 


Bloomsburg red member 
Limestone and shale; fairly fossiliferous. 


ee ee eee 


Niagaran series 
OT CK Gn eate. UNV ESEOME ni jy eiotaierass, 4ayrils wiers stein SLAeLAy ale > 


CUNO CLOUD o-09 5 cgi tle bre einhh Vhaladte MO Sug Wie lahe mete een ena, eee ae 
Mainly greenish shale weathering purplish. Some sandstone. 
Thin but workable iror ore beds. Rather fossiliferous. 

Keefer sandstone 
Marklesburg ore 
Frankstown ore 

Block ore 
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Medinan series 
LUNCALOV AM CUA TURTLE satan cle cies charsiarsrovaesre oe wich siesut eis Fie eja seater a’ aoe WPe:-8 
Thick-bedded white quartzite. Extensively used for silica brick. 
Called ganister. 


DUI AU ETO UPS mene coeie cron veneieens ,oFane cal ciehstioy over csiexe lala teres se S's was dia tele) sia s¥e.ers 
Red lumpy shale or mudrock, red and greenish gray sand- 
stone. Some finely cross laminated. No fossils. 


CSWOLOmMEARDOSTOM Ew, roi Neale, Revert ore. Gususleusie lieue srettlare tele ake a, a 8-2 Ben woe 5 


Medium thick-bedded gray sandstone. Some fine cross lami- 
nated. No fossils. Bald Eagle sandstone of Grabau. Oneida 
conglomerate of Pennsylvania Second Geological Survey. 


ORDOVICIAN 
Upper Ordovician” 
Meedsvillew shal Suerte. reste erase a ae OMS RLe sts lave oyu, solia%s, stole tah Teles tess suits. ovens 


Thick, dark, rusty weathering, sandstone at top. Maysville 
age. Shale with thin limestone layers in upper half, Eden age. 


Middle Ordovician 
REFER COWS HIN E8CON Ca ere mii eor oo ake SRCUSIel aces ak ePalts! «a1. Dig dnelicea whallatar oar bike 


Thin-bedded black limestone weathering with a gray film on 
surface. Sparsely fossiliferous. 


FLOUNER NTESLONEG “Ha crsects,citets tec otercketens oi chal eee aR elec eto te SNE che soso sn 
Dark crystalline limestone weathering with a rough granu- 
lated surface; very characteristic and persistent. Fossiliferous. 
Upper Black River. 


DOwvelle: VME StOn eateries caer a RePirciaal aah laa aigushavn) © 8S sila eranere ok 


Dark, thick-bedded, pure limestone, glassy to fine-grained. 
Extensively quarried for flux. Lower Black River. 


CANADIAN 


Garitin, TIrEStOne = ¢ arm. ie k oie Ses Tae Aon, etal os SRNR G aeahs oles Jee eee 
Dark, fine-grained limestone, extensively quarried for flux. 
Fossils scarce except in Lemont argillaceous limestone member. 
Lemont member impure, not quarried. 


Lemont limestone 


Beekmantown series 
FRETLETONTE', COTO TUITE ee aioe ae cai oo ayn fa 5a aeeT ON a ve Na%e: oie «0-ete) 4 Vs Neusr-ckeral seksi 
Thick-bedded dolomite yielding much dense chert. Fossils 
scarce. 


ADEA USVERTORE “eo ersaks a2 4 Ceo 6.5: aie ol i diwiove a ferent a wessimle. ere elcToNelons waxs's 
Thin-bedded blue limestone with dolomite layers. Fossils. 


GCE REC hE PET UND oe tae, WE Se omic, Caulcietr eo. 6 Thoemoictoinleicacinio® LAC iot Ute 
Thick-bedded, cherty dolomite. Fossils, but not abundant. 


Ozark series 
TIOT ES pA OlLOiRALE Woe eke ai Makers a: 51a dia) oe OTERT 1s ayes ants woke sel Vie VKare's 6 eke seh 
Thick-bedded, coarse, steely blue dolomite. 


Mites Colonist e, ote ete te AMS ooo, © bial A shega tay he wie cele Os Peisleeisicie a te es 
Cherty dolomite, oolitic, yields much oolitic and platy scoriace- 
ous chert. Cryptozoon, 2 species, common. 


GATCRDUTS PLOLTIIAL ION ie ierc tet ia sehr ae Pike hate wpiere le a:cla}in; o).0) ete: cli) a oneNeMel were 
Thick-bedded, steely blue, coarsely crystalline, dolomite with 
many interbedded quartzite layers up to 10 feet thick. Surface 
deeply covered with sand and strewn with quartzite boulders, 
Considerable silicified oolite. Ore Hill limestone member, thin- 
bedded, blue limestone. 


CAMBRIAN 
Elbrook group 
WiGrTtor (UNVER TOU Cra tatet eke ol sinnde so y.5) oe Alay Bish o coe Secs act) a dta teense aletars. Wie 
Thick and thin-bedded, blue limestone with thin siliceous shaly 
layers or partings. A few tthin quartzite layers and an oc- 
casional bed of limestone full of large well-rounded quartz 
grains. Some oolite. Cryptozoon common. 


IPLCASH) MEAT) RIATC BLO REA tein le.c leks «8 lees ele sho Wa s0le,'e 06.9 [o-6. ale sissies ess)! © 
Thick-bedded limestone. at top. fossils. Argillaceous  thin- 
bedded limestone at bottom weathering ta shale. 


WEY HESDOLO. LOTMAtLO Gy aie, 4 elec sire sla leienis sls. e'eis 6 visi lee eis (@ eloie le eecs icdere 
Sandstone, conglomerate and red and greenish shale. 
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Helderberg 


Ae Pack} 
iy fe LO vil Cambro- 


Ordovician 


12 MILES 


Fig. 16. Limestone areas in Huntingdon County. 


1. Tyrone Lime and Stone Co 

2. American Lime and Stone Co. 

3. Spruce Creek Dolomite and Limestone 
Co. 


. Grove quarry 

- Mapleton Limestone Co. 
. Shirley Township quarry 
- McGanley quarry. 
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In the above section it will be noted that limestones and dolomites 
are present in the Cambrian, Ordovician, Silurian, Devonian, and 
Mississippian systems. In view of the fact that detailed stratigraphic 
investigations have not been made generally throughout the county, it 
is not possible to discuss each limestone formation separately. Instead, 
the limestones will be discussed under the following divisions: Cam- 
bro-Ordovician, Helderberg (including the Tonoloway), other Silurian 
and Devonian limestones, and Mississippian. 


CAMBRO-ORDOVICIAN LIMESTONES 


The largest area of Cambro-Ordovician limestones of Huntingdon 
County is that forming the southwestern end of Nittany Valley, lying 
between Tussey and Bald Eagle mountains and constituting almost the 
whole of Warriors Mark, and Franklin townships. Smaller areas are 
those of Cove Valley or the north end of Morrison’s Cove in Morris. 
Township, the southwestern end of Kishicoquillas Valley in Brady 
Township, and the narrow Black Log Valley between Black Log and 
Shade mountains in the southeastern part of the county. 


The most valuable limestones of the Cambro-Ordovician are the up- 
permost strata constituting the Carlim, Lowville, Rodman, and Trenton 
formations. These limestones are, in general, low in both silica and 
magnesia and consequently adapted to a wider variety of uses than the 
underlying beds. For crushed stone and building purposes the dolo- 
mitie and siliceous beds are equally satisfactory or even better in some 
instances. Practically every large operation of the region confines its 
quarrying to the strata above the Bellefonte dolomite. 

The anticlinal structure brings the stone of good quality at the sides 
of the valleys where the strata dip beneath the shales and sandstones 
of the ridges. The only exceptions to this rule are where the strata 
have been broken and displaced by faults or where a subordinate syn- 
cline (downward fold) brings the upper beds down in the center of 
the valley. An example of this latter type of structure is seen in the 
quarry at Union Furnace in the Little Juniata River valley where the 
upper limestone beds are present about midway of the broad limestone 
valley through which the stream has cut its course. 

The two large active limestone operations of Huntingdon County 
are those of the Tyrone Lime and Stone Co. and the American Lime 
and Stone Co. (The Warner Co.) 

The plant of the Tyrone Lime and Stone Co., Stover quarry, is lo- 
cated about 114 miles due east of Tyrone, on the lower slope of Bald 
Eagle Mountain. This is a large and well equipped quarry that has 
been operating for a number of years. The capacity of the plant is 
given as 200,000 tons of crushed) limestone, 20,000 tons of agricultural 
ground limestone, 5,000 tons of pulverized limestone filler, 10,000 tons 
of pulverized limestone rock dust and 20,000 tons of cupola flux. The 
production is naturally less except during specially favorable years. 

There are 32 tracks running to the quarry face. The rock is quar- 
ried by drilling holes into the footwall against the dip and shooting out 
the base, permitting the upper stone to slide down. This method re- 
quires considerable secondary shooting. The stone is loaded by hand. 
The overburden is slight and no stripping is done. 

The grinding and pulverizing plant is well equipped so that practi- 
‘eally any requirements can be met. The manager reports that mate- 
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rial can be furnished in which 99 per cent passes through a 325-mesh 
screen. Some material that is carried in the return air in the cyclone 
tank at the top of the mill is said to be minus 700-mesh in size. This 
has been mixed with the other pulverized material but a market for 
this product alone is sought. Some of the screenings from the crushed 
rock is sold to the farmers for agricultural use without further re- 
duction and sizing. 


The strata worked belong to the Carlim, Lowville, Rodman, and 
part of the Trenton. The Lowville (Bellefonte ledge) seems to be 
present and to be from 18 to 24 feet in thickness. The strata dip 
steeply to the east at angles of 75° to 80°. They are slightly over- 
turned as they should normaily dip westward beneath the Reedsville 
shales. 

A number of small faults are observable in the quarry and the rock 
generally has been greatly shattered. Many of the cracks have been 
filled with calcite veins. A few small openings contain cave travertine 
(stalagmites and stalactites). 

A careful survey of the ledges, numbered from west to east, was 
made in 1917 and is summarized in the following table. The thickness 
and compositions have been taken from a drawing on which the results 
were plotted. 


Stover quarry of Tyrone Lime and Stone Co. 


Thick- Per- Thick- Per- Thick- Per- 
No. of ness centage No. of ness centage No. of ness centage 
Ledge in feet | of SiOz Ledge in feet | of SiOz Ledge in feet | of SiOz 
7 . 
bg tpanes 10 9.2 18) ea2s255 14146 i: f eee S38 6 1 
CP Se 8% 3.4 i.) na 5 6.85 he cata 7 2.3 
Be a Meee 10% 2.3 y. | 4 2.8 5 Sy eee 3 2.2 
a 17 6.7 Qs Sesan 8 2.3 he 1% 5.3 
Gece ees ila 3.0 ta). Fax. (Es 3.03 Of woke 21% 6.2 
Gu ee ) 10 4.0 De io Cat is 6% 2.55 (ees 4 4.0 
0 Eee 12, By be ee ae 5 3.4 80+) occas 8 4.6 
Bi. Sao ses 10% 2.95 24) czomes 11 1.5 40) 3 8 1.15 
Oe eee 11 1.8 9 1.2 See 12 2.15 
al is = 9% 1.2 8 2.02 re 10 2.15 
fee oe! 8 3.0 7 12.5 4505 Ss 7% | 2.15 
12 ees 4% 4.1 4 19.5 WA se Sno 1% 3.4 
LEY Sepa 7% Qi 2 3.7 We ue 4 0.7 
pk en 16 4.2 6 2.8 | 4 Rel 
i ae 6% 4.05 8 6.45 fled omen 5 11.1 
TU Nigoe Ppcses Be 41% 6.5 8 3.6 | 
one 10% 2.3 5 1.6 370 feet! 
Average analyses of Stover quarry 
1 2 
CHOON Sharcmtite cise cc eters 93.09 93.84 
MEaGOp. P/ Sue ee Gate deen 2.76 2.50 
ALO te 04h o tty ena. see 61 d 
SIO iy 5 sa wens ts ie ove bere clea a rece 3.54 2.98 


1. Mean average for entire quarry. 
2. Mean average with exception of Nos. 1, 27, 27a and 47. 


At Union Furnace the American Lime and Stone Co. operates three 
quarries. The beds exposed in the vicinity form a syncline. Quarries 
1 and 2 are working the upper strata—Rodman, Lowville, and Carlim 
—and quarry No. 3 is opened in the underlying Beekmantown. 
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Nos. 1 and 2 formerly furnished stone for lime and for flux mainly, 
although some interbedded strata are high in silica and valuable only 
for concrete or ballast. The stone averages less than 3 per cent Si0,. 
The lime made was used for agricultural purposes. The Bellefonte 
ledge is present in the quarry and, if worked by itself, would yield a 
chemical lime. The stone from quarry No. 3 is too impure to be satis- 
factory either for lime or flux and has always been worked solely for 
crushed stone. 

In 1929 only crushed stone was being produced as the fluxing trade 
seems to be gone. Only Quarry No. 2 was operating at the time visited. 
The annual capacity of the entire plant is given as 500,000 tons of 
crushed stone. 

These quarries were surveyed and sampled under the direction of 
J. I. Schlegel, general superintendent, in December, 1917, and Febru- 
ary, 1919. The dip of the beds in quarry No. 1 is 70° W. and in quar- 
ries Nos. 2 and 3, 40-45°E. Quarrying faces range upi to 175 feet high. 

The following tables show the thickness and composition of the dif- 
ferent beds: 


Analyses of Cambro-Ordovician limestone in American Lime and Stone 
Co. quarry No. 1, Umon Furnace, Huntingdon County 
(M. M. Morris, Jr., analyst) 


Sample Numbers 


1 ry 3 4 5 6 7 8 9 10 
peer thiek 2+... 20 23 80 15 12 19% hoe 42 24 54 
OOO CER ee eee 94.23 | 92.33 | 90.09] 68.83 | 85.72 | 78.10] 61.72 | 90.68 | 90.80 | 79.75 
mieCOs. 2 2.69 1.75 1.41 5.89 3.10 9.88 | 28.44 4.76 4.76 5.55 
Js eee 2.54 5.16 8.00 | 24.24 | 10.48 | 11.90 8.80 4.06 3.90 13.20 
AleO3s+FeeO3 --_- 0.54 0.76 0.50 1.14 0.70 0.62 1.04 0.50 0.54 1.50 
Sample Numbers 
ll 12 13 “14 15 16 17 18 19 
Bae CRICK «oe tk 24 12 30 80 80 60 45 7 40 
“SG arr ee 81.14 | 66.30] 70.92 | 93.98 | 96.14 | 91.44 | 90.98 | 81.28] 86.36 
ESS Baise Ne ees ee 4.56 | 26.20] 13.60 2.78 2.40 4.14 2.57 3.68 5.00 
Oe eee 13.50 6.80 | 14.28 3.00 1.26 4.00 5.86 | 13.72 8.00° 
AlzOs+Fe2Oz -~----------- 0.80 0.70 1.28 0.24 0.20 0.42 0.64 1.32 0.64 


Analyses of Cambro-Ordovician limestone in American Lime and Stone 
Co. quarry No. 2, Union Furnace, Huntingdon County 


Sample Numbers 
i 2 3 4 5 6 ti 8 
Hive NICK 4 sooo aoe a oe 30 45 50 15 80 20 28 18 
in @ Ose een eee 91.69 86.74 93.60 90.42 89.66 91.18 64.77 76.45 
ESS Of 0 gi A oe ek ee 2.37 8.38 3.60 2.78 7.82 4,92 10.33 7.81 
ML Gho mee Mee yo, athe Doe 5.26 4.36 2.50 6.24 2.20 3.50: 23.54 14.20 
WAlsOss-WeeOs -—-2=-2=------ 0.68 0.52 0.30 0.56 0.382 0.40 1.36 1.54 


i 


Sample Numbers 


9 10 11 12 13 
SH een Chere te en ee ee ee ee ee aaa 10 16 24 12 18 
Ga00- SF BOTS EE OS: | ARPT a LS 91.70 92.45. 88.26 7.47 59.05 
IMI POOS0 Wile onc we SS ee Senn eee aes coee anne ae ean 3.96 3.85 7.08 12.99 (25.65 
NOP tos 2 3S oo os ae dead an hes dotessuacs 3.94 3.40 3.50 8.94 14.20 
JAN eC Ot EEST AEEEN 0p ea eee ER ETC eee ep 0.64 0.30 1.16 0.60 1.10 


eo 
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Analyses of Cambro-Ordovician limestone in American Lime and Stone 
Co. quarry No. 3, Huntingdon County 


(M. M. Morris, Jr., analyst) 


1 2 3 4 5 6 
PSR crs ee ole eee See ee oie ute 
Ft. thick ..... 30 15 15 24 8 50 
GaCOre eae. 51.58 53.21 54.97 54.22 50.32 54.47 
MAO ee es 42.76 40.43 40.87 40.68 36.38 40.28 
Oe een. 4.96 5.80 3.76 4.70 12.70 4.70 
Al1,0,+Fe,0, ... 0.70 0.56 0.40 0.40 0.60 0.55 


ET 


The same beds outcrop just west of Water Street. Samples were 
collected here and analyzed by the Cambria Steel Co. The extreme 
ranges as shown in the following table probably are explained by some 
samples being taken from the underlying Beekmantown strata. 


Analyses of Cambro-Ordovician limestone west of Water Street 


la 1b 
Ca COP oaks hie otek 50.37 to 96.07 7A1 
Mz COn ine. aatoc 1.47 to 39.41 14.51 
SiOP nes tetas 1.00 to 9.70 4.30 
Al,O,+Fe,0, ..... 0.58 to. 3.46 2.13 
Pree ead Air ae, 0.02. to 0.27 0.09 
Peis ee eee a 0.004 to 0.024 0.009 


1. Myerly farm just west of Water Street. a. Range of 31 samples; b. Average 
of 31 samples. Analyzed by: Cambria Steel Co. 


-- A number of abandoned small quarries elsewhere in Warriors Mark, 
Franklin, Spruce Creek, and Morris townships were formerly -worked 
for agricultural lime but in recent years some have furnished some 
road metal for local use. Several of these are in the vicinity of Frank- 
linville. It is there that Indian Cave is located. This rather exten- 
sive cave has been developed by solution of portions of the Upper Ordo- 
vician strata. . 
_ In/1925 'The Spruce Creek Dolomite and Limestone Co. opened a 
quarry about 500 feet northwest of the station at Spruce Creek and in 
1927 opened a second quarry about half a mile northeast of the station. 
The first quarry is about 100 feet in length, about 50 feet in width and 
extending eastward into the hill. The second quarry is small and 
located rather high up on the hillside. The average strike is about 
N60°E. with a dip of 35°SE. 


Average analyses from quarries of Spruce Creek Dolomite and 
. . Limestone Co. 


{ 
\ 


First quarry- Second quarry 


OOo te Lee ae 51.11 51.46 
MEOO dan nn ee eae 42.09 42.34 
AlOP- FeO, i. .n%.. eee 1.63 1.27 
SHOU eo ery oie er 4.29 4.13 


The southwestern end of Kishacoquillas Valley, constituting a part 
of Brady Township, is floored with Cambro-Ordovician limestones. 
These are exposed along the highway and in fields nearby. No recently 
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worked quarries were observed in 1929, but as in former years, although 
to a lesser extent, the farmers occasionally dig some limestone and 
burn it in open heaps for farm use. Wood is used as the fuel. 

In Black Log Valley only one quarry, so far as known, has been 
operated recently. This is the Grove quarry, about 2 miles southeast 
of Orbisonia. There is some fair fluxing stone here that was used 
formerly in the Orbisonia furnace. It has since been worked for stone 
for roads in the southeastern part of Huntingdon County. There are 
several different kinds of stone ranging from low to high magnesian. 
Most of the stone is dark blue but weathers to a chalky white. Some 
layers contain rosettes of chaleedony. The beds vary in thickness 
from 3 inches to 2 feet. The beds show considerable variation in dip 
and strike but average about 45° dip to the west. The quarry face 
is about 80 feet in height. A narrow gauge railroad from Mt. Union 
runs close to the quarry. This quarry has been operated recently by 
the Mapleton Limestone Company, of Huntingdon, for road metal: 

At one time the quarry was sampled by the Cambria Steel Co. 


Analysis of stone of Grove quarry 


la 1b 
CaCO Yes 50.82 to 94.21 81.71 
MeCOM A 8 2.13 to 27.60 11.64 
Ris ieee ee 1.78 to 16.80 3.88 
ALO, + ¥e,0, ..: 0.54 to 3.80 1:39 29 
Ss tee at ene Be 0.03 to 0.32 ~ 0.115 
Bogen) tee ee 0.006 to 0.023 0.010 


1. Grove quarry in Black Log Valley, 2 miles southeast of Orbisonia= a. Range 
of samples; b. Average. Analyzed by Cambria Steel Co. ‘ 


In general one may say that an abundance of good limestone for flux, 
for agricultural lime, and in a few places for chemical lime, outcrops 
near the margins of the Cambro-Ordovician limestone valleys of Hunt- 
ingdon County, and elsewhere siliceous dolomites that are suitable for 
crushed stone andi for rough building. 


HELDERBERG LIMESTONES 


The outerop of the Helderberg (including Tonoloway) limestones 
loops back and forth across Huntingdon County in six narrow bands 
that extend nearly or quite across the county in a northeast-southwest 
direction. Almost everywhere the limestone helps to form narrow poree 
valleys bordered by high ridges of resistant sandstones. 


Ag in other districts these limestones have been quarried rials for 
agricultural lime although plastering lime, stone for ballast and for 
flux have been- obtained in many places. There is much good stone 
but care must be taken in opening’ a quarry because of the ianee amount 
of interbedded shaly material. 


Reeside (3, pp. 209-211) has given the following detailed section near 
Mapleton. Names of fossils obtained in each bed have been omitted. 
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Section in Mapleton Limestone Co. quarry 


Thickness 
in feet 
Helderberg limestone (Keyser limestone member) : 

Concealed by talur, quarry waste, etc. Much of the talus of the 
upper part is ash-colored shale. 
Limestone, light gray; banded on weathered surfaces; fresh sur- 
face dark gray, fine grained, not banded; conchoidal fracture; 
3-inch courses separated by shale .......sseeseesevseecscresecs 9.0 
Limestone, like unit above but not in courses separated by shale; 
LAPT Y FAVA RBIV G8 Ski ks a ciate alae bis gor >. cuebishaehede a gE i Ae a 4.8 
Shale, calcareous, weathered, BrCLIO Wn eels ae panels on aye eiete = nee ae 4) 
Limestone, very light eray, compact, fine grained; ‘dark on fresh 
surface ; faintly bandedienu< isctpaanec sae b.5 hed vere —aae pee be 2.8 
Limestone, composed entirely of striomatoporoids ......-2.2-+eee0% i) 
Shaie *rweatheres yellow wits ake et -ieu stipe o sie 20a =e chino. saat 28 
Limestone, massive, light gray ; composed of stromatoporoids 3.0 
Limestone nodules, large, in shale matrix ....-..-..-eeeeeeeeeeee -8 
Limestone, rather platy, shaly dark gray .......-+eeeee eee eee 4.3 
Limestone, dark gray, conchoidal, impure, fine. grained; in 2 to 
12 inch courses, separated generally by thin shale laminae oe 19,2 
Shale, calcareous, containing large nodules (diameter 5-6 inches) 
of limestone and one or two beds of fine ddim: conchoidal blue 
ALINE SOME © Pepsira ote slay ss sis. chage se Guat sta sails cite a keigibge eiisve [ol os pik ie Siete are ahaa Wake 4.3 
Limestone, rather shaly, dark gray; single bed smote tis Ste hee a Se 1.6 
Limestone, massive, impure, gray; nodular character indistinct; 
weathers thin bedded at TOD MOL Ver ie te ad Ree coe ate ae sla Os 3.1 
Limestone, massive, impure, nodular ............- dl wis wyeriace Suen 1.3 
Shale “weathered, yellow. oitesace s:1a teen oe ols = gle oie ate om wae tees .5 
Limestone, impure, nodular, dark gray, somewhat crystalline .. 3.4 
Limestone, impure, dark gray; many cleavage faces of calcite 
show, giving it a coarse grain; very massive unit; shows in- 
distinct: modulany Structure: /a.0.c tot acs «ce Mae oglaate Dales tes oelaw ae 5.6 
Limestone, much like unit above but does not show the nodular 
SUEPUICEUI TO lec ercaehs cue lous cect ero crete Sasuke teal, yo; Se min's oeimiare apajoum tale abe mates < were 8.8 
Limestone, dark, much weathered in places, massive .......... 5 3.9 
Limestone, pure bluish crystalline layers alternating with shaly 
dark-gray impure layers; the whole makes a massive unit. : 
BryOZOd MLNPOUHOUL, 2 o1s1. cop sginae in ete taua.& ciphats, = ala’ a] wisn ciel » is hemioe nee ane 5.0 
Limestone, light gray, fine grained. conchoidal fracture ........ 2.0 
Limestone, massive, coarsely crystalline, bluish; many small chert 
NOGALES (sree: eva gelees-3 satel ete we elerellelis whee aatonakerRae: ots mietale. 2 eave she Wace Eas eNete te wire 2.4 
Limestone, blue gray, coarse, crystalline, pure, thin bedded (2 to 
CL hnielevetah ye Sopra tees Serpe pains een Or onan, deers wie er tat Drea eo 5 ee | 
Limestone, shaly, impure, ‘‘Bastard’; weathers light gray and 
yellow ; finely MOGUTAT® « cvaes, oo thee ose re tiatebars Wow sisteleiehe woe wks, oe Lavaca er pone 9.6 
Limestone, bluish gray, crystalline, single bed, fairly pure ...... 2.8 
Limestone, very impure, earthy, dark gray; shaly fracture... <.«.- 1.5 
Shale, fissile, caleareous; weathers a ferruginous brown; has some 
NOGUIlSs GNeAM TOD 6 Ses ois. k. 8150 Ge bla, shake ites (a acd ape kee oceans gM 1) 
Limestone, impure, nodular, dark, single bed .............-...4.- 2.0 


Limestone, fairly pure, blue, crystalline; nodular character lacking 
on fresh surfaces and very indistinct on weathered surfaces; thin 
bedded (2 to 4 inches); a few 2-inch chert nodules scattered near 
OD a Rete cht Cie eced bc sisae sal Sila TE cecal Spates picln ages leuorr e alin capiiy ks OE Os oa pePerere ire ik 5.6 
Limestone, nodular, relatively impure, rather coarse ‘rained and 
with considerable, inter-laminated shale; would be classed as a 


“Bastard” limestone, but it is purer than the unit beneath ...... 2.4 
Limestone, shaly, very nodular, “Bastard , light gray and brown 

omaweathered (aurfaces aac Aho ee een oh en ae 3.5 
Limestone, coarsely crystalline, light gray, very pure (98 per cent 

by GaCOs) extremely massive and crinoidal .....6....0... Bese cess 29.8 
Limestone, thin bedded (2 to 3 seein dark gray, fine grained, 

Giptinctlvy !NOAWIALY cime.c ccm s nto On Nai a ee one a eeic cite ee p leaf 
Limestone, somewhat nodular but yet massive, dark gray, fine 

BYAINCM: Les Kista e-sisieyesdraiete oie es paca Tean soele elevate miiaiats SRnies Pines aeioe Be 3.8 

153.1 


Tonoloway limestone: 
Limestone, medium bedded (4 to 12 inches), pure, dark, gray, 
not banded; shale between the courses ...........cccececseceees 6.8 
Limestone, thin bedded (3 to 6 inches), pure, dark gray, fine 
2 


grained; banded and light gray on weathered surfaces ......... : .8 
Shale, baleaPeOUR | sc. os Secs fore teeven oe ene tes nals 2 
Limestone, massive, dark gray, fine erained, pure; conchoidal 
fracture. In places shows a. 1-inch DEGHING. .5°y cman eee 3.8 
Limestone, light gray, in 3-inch courses with shale between ... 1.8 
Limestone, massive bed, very light gray, fine grained; conchoidal 
fracture. In this unit there has been dissolved out a good-sized 
cave reaching down to an unknown depth. The limestone seems 
very pure and hag small scattered masses of crystalline calcite .. 4.0 
Limestone, banded, thin bedded, (2 inches) but not fissile, light 
STAY, OULO. | See mie ee sg ae ee eS SEAN ae tes Ge eee ae RO Got anne 5.5 
DPA VOREUIIB S.-i: ish ald ehe bie. 0s vo tONNRg: ois wit eretenee asians ybuaie §) on Suomen toes che « 5 
Limestone, banded, thin bedded, ‘light BYOYs! 55 vores de veorer ae otal 3.6 
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Tonoloway limestone—Continued. 


Thickness 
i ain feet 
Limestone, very platy, fissile; weathered surfaces have a faint 
PECOUIS DY MIDE OMe CCK Co iy ticks cise es OORT ale a tle Sheth d og Pele slew ee 2 


Limestone, rather irregular, heavy bed, fine grained, light gray, 
pure 


Limestone, very platy, fissile, light gray, fine grained; seems 
SAIELY We UPON rate aieter stele rots) Scie occ ence e ae SNS casiions Tals Giavencigil avenue eiepeeeate Qe « 
Limestone, dark gray, with a 4-inch layer of chert at center .... 
Limestone, massive, finely (1-inch) but distinctly nodular, dark 
gray, impure. Corals 


a acy 


Limestone, massive, fairly pure, blue gray .......cceesecceevsece 
Limestone, fissile, platy, dark gray; layer of chert .............. 
Limestone, fairly solid, banded, dark gray, fine grained .......... 
Limestone, fissile, shaly, impure; drab on fresh surface .......... 
Limestone, fairly pure, knotty, light gray, fine grained .......... 
Limestone, fissile, weathered, brown and gray, fine grained, impure 1 
CORGEOISUT preicia a tree ye ietenare et ranats ecco sucuant) STA bes SURED tie oo WTodyie sacs © Srete cee 
Shale, weathered, calcareous, gray tO brown .........eceeeeeeees 
Hale LHOOr] Y Exposed) aweathered. ac mildshe Mera uie dt Soele shale Rie’ontencin whens he's 


Inimestone, fissile? tmpure,” STAY sc oe sitet sols se sce Dole eee eee ec 
Limestone, platy, gray; looks much purer than unit above or below 
Limestone, fissile, impure, weathered brown ..........e.seeeeeees 
TSONGERTOR! Papers Sictee te teeta atin echo ler Suave buete rel sel gle: Saha yspelader oterey a Sele awl ele ae 
Limestone, thin bedded (4 to 6 inches), impure light gray ...... 
Shale, calcareous, gray, and limestone, gray to brown, weathered, 
fine grained; alternating layers of each about 3 inches thick .... 
Shale, fissile, ash-colored, calcareous ............ceeeecccscecees 


NO Neh omaebroroociec ..09 pL 
Te GHCOMOPOAUMAONRSO OH DO A 


126.2 


The Mapleton quarry is a large one extending along the hillside for 
a distance of 500 to 600 feet. The beds dip steeply and are almost 
parallel to the highway. Most of the strata contain many fossils. 
Reeside in his complete section gives the names of many of these. The 
quarry was originally worked to obtain stone for lime burning but 
more recently for crushed stone. The annual capacity is given as 
60,000 tons of crushed stone. 

The Helderberg limestones have been quarried at one time or an- 
other in Hopewell, Lincoln, Penn, Walker, Logan, Oneida, Brady, 
Cromwell, Shirley and probably other townships but in every case on 
a small scale, mainly to obtain stone for flux or for agricultural lime. 

In Hopewell Township near the Bedford County line the Helder- 
berg limestones were formerly quarried for flux for a blast furnace 
one mile to the east. There were 30 to 40 feet of good limestone in the 
quarry. They were quarried north of Entriken for lime. Only about 
30 feet was pure enough to be used. Other beds were too shaly and 
too high in magnesia. 

White (2, p. 125) gives the following section and analyses of speci- 
mens in a quarry near Grafton. 


Section of Helderberg limestone quarry near Grafton 


Feet 


Top layers of gray crystalline limestone .... 10 
Bite MimestOne ws aod elo tts, scebatolara sea eke 10 
Cherty (“nigger head’’) limestone ........ 2 
TROUSLOMC Ire cle ee tttaretiaie orcas reas oe 4 
Gray VUMestone, ye Waxes tea avhs oar eie Shes ste 5 
Blackish limestone ....  ...-.seeseees dese 7 


& SUP go bo 


Analyses of samples from various layers in quarry near Grafton 


Upper 1 Lower 1 4 5 6 
CACO satel. Hemel a ors 95.536 98.035 94,642 95.446 93.035 
IW E{OLOS:  epoioinic tiie bow cnet 1.589 .908 2.800 1.135 1.816 
HO Ae ete RO ero Ole O DERE 1.851 .420 1.730 2.350 3.480 


2 
ODO. tee is. .ci: Sas ‘490 ‘410 370 ‘520 730 
Pit. e ee ae : ‘011 011 006 006 006 


418 LIMESTONES OF. PENNSYLVANIA 


Near McConnellstown the Helderberg limestones have long been 
quarried for lime. (2, p. 200) East of Petersburg along Juniata River 
these limestones have been extensively quarried and have furnished 
much stone for ballast and some that has been used as flux in iron 
furnaces. 


In the vicinity of Mapleton there has been extensive quarrying of 
the Helderberg limestones. The material has been burned for agri- 
cultural lime and used for roads. It contains on an average about 9 
per cent Si0,. 

In a quarry near Mt. Union the Heiderberg limestone has furnished 
stone for lime. In the upper part of the quarry good stone is inter- 
bedded with cherty layers. The lower part of the quarry contains 
43 feet of massive, dark-colored, tough limestone. Seven samples from 
this layer averaged 3.4 per cent SiO,. 


Near Shirleysburg several quarries have been worked. The Town- 
ship has worked one about. ong mila north of Shirleysburg and has an- 
other one under lease half a mile east of Aughwick. The rock is hard, 
some beds gnarly, thickness of beds from 3 to 16 inches. Stone was 
formerly burned but now the product is entirely crushed stone for 
the roads. A Mr. McGanley has a small quarry about half a mile 
southeast of Shirleysburg where both lime and crushed stone are pro- 
duced. In an old quarry between Orbisonia and Black Log Mountain, 
where lime was formerly burned, there is an exposure of cherty 
limestone. 


OTHER DEVONIAN AND SILURIAN LIMESTONES 


In addition to the limestones described above there are two other 
limestone horizons represented in Huntingdon County that at present 
are.of little economic importance, but in former years when transpor- 
tation facilities were poor and iron furnaces numerous, were utilized 
in several places. The more important of the two is the one called 
McKenzie limestone by Butts but originally given the name of Barree 
(or Barre) limestone by White. These were not investigated by the 
writer. White (2, p. 224) describes an occurrence of these limestones 
near Barree as follows: 


‘‘The rocks rise rapidly bringing up the Barre limestone in the 
field just above the furnace where it has long been quarried for flux. 
Only 6’ or 8’ (the upper half), of the limestone layers are used. It is 
a bluish-gray rock somewhat crystalline, and much streaked with eal- 
cite. Its composition as shown by Mr. McCreath’s analysis being: 
Carbonate of lime CaCO, 89.911, Carbonate of magnesia MgCO, 2.028, 
Oxide of lime and alumina Al,0,+Fe,0, 1.790, Phosphorus P 
.014, Siliceous matter SiO, 5.660. 

‘“As analyzed by the late D. J. Morley, chemist for the Cambria 
Iron Company, the upper portion of the bed was shown to contain: 
Carbonate of lime, 96.000; a strong trace of phosphorus; sulphur, 
0.750 ; and the lower portion: Carbonate of lime, 91.000; phosphorus, a 
trace; and sulphur, 0.190.”’ 


White gives another description of these limestones as they occur in 
Jackson Township (2, p. 246) as follows. 

ae the dark blue layers of Barree-limestone (above the Ore 
sandstone) have been. quarried by Mr. John Barr. They yield, upon 


gta 
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* burning, a dark, strong lime, which answers very well for agricultural 


purposes. 


“The following analysis of specimens from Mr. Barr’s quarries was 
made in the laboratory of the Survey at Harrisburg: 


Analysis of John Barr’s limestone 


OO arapereerben percicteeed te oenetat si choncbhavsrore sti 88.687 
INTE COLMS cece ces Geeta. RL ER 1.850 
ATO Y MGS rate See Ween ete. Salone aus 1.439 
DReueWems Re Nader router agvite har sisiw, cher M craeaa,n eee, aittate 164 
1 Ro an ec usa rE AES ROE AEST REae .004 
Tnsolublecresidwey s/o ccies siside ole oldars ete e 8.230” 


White has also described some ‘‘mostly flaggy, greenish gray and 
impure”’ limestones in the Marcellus of Huntingdon County. These 
are not known to have ever been quarried for use. 


MISSISSIPPIAN LIMESTONES 


White has described a limestone which he observed in Union, Cass, 
Todd and Carbon townships and designated the Trough Creek lime- 
stone. Butts considers this as the equivalent of the Loyalhanna (Sili- 
ceous) limestone so well represented in the counties lying to the west 
of Huntingdon County. The following descriptions are quoted from 
White’s Report on Huntingdon County (2, p. 274-277). He describes 
its occurrence in Union Township as follows: 

““In the valley of Trough creek are some of the finest farms in the 
country, of rolling, red shale land; the rocks dipping towards the creek 
8° or 10° from the northwest, and somewhat steeper from the east. 
The red shale points out at the forks of the creek, one mile north of 
Mr. Brenneman’s house. - 


“<The limestone, at the base of the red shale series, is of the greatest 
importance to the agricultural interests of the valley; for, by a liberal 
use of iti on the fields, they may easily be brought into a high state of 
fertility ; whereas if no lime is applied the soil grows gradually poorer 
and poorer, until the return is so small that farming is unprofitable. 
The limestone beds could be opened upon at least 20 farms in this 


‘township ; and yet there are at present only two farms on which it is 


quarried. It can be easily found at the edge of the red land on the 
slope of Terrace mountain, where the gray rocks come up. At many 
points, however, the outcrop is covered by clays, &c. which have been 
made by the decomposition of the limestone; but the unchanged lime- 
stone beds will be found underneath. They were once quarried by 
Mr. Brenneman’ half a mile or more north-east from his house, and 
2,000 or 3,000 bushels of lime burned, but the quarry is not now used. 

‘“‘They are quarried now on the land of Mrs. M. Swope, along the 
road which leads north over Terrace mountain to Haun’s bridge. Here 
314’ of limestone rest directly on sandstone. The lowermost layer of 
the limestone, being quite sandy, is often rejected. The whole is, 


-however, somewhat siliceous, and has a bluish-gray or greenish east, 


non-fossiliferous, leaving a blackish, unctuous clay on decomposed 
surfaces. The stone is hauled from Mrs. Swope’s quarry to many 
farms in the township, the farmers preferring to burn it themselves on 
their own premises. 
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‘‘The only other quarry is on the land of Michael and W. D. Boring, © 
21% miles.southwest from Mrs. Swope’s, where the following beds may 
be seen: 


Boring’s limestone quarry 


1. Soil Pandigred shale sapesteormcled ine Ane sep ocia® 5’ 0” 
ZS AEC SAV TTL Y: (DELS) cl outeeheus cine e late. © s, ereyais owe a 4’ 0” 
8: Greenish limestone « .< 5 ois cv. eis we 0 ete 0x6 010 0.0100 3’ to 3’ 6” 
4. Black clay, (decomposed limestone) ........-- ase 
5. Limestone, upper half good, lower half too sandy 

LOT TUPI mesh 3 0-0s ae) Rise yameioumnr io iat tela ete a” 6% 


‘‘The limestone is quarried, after stripping off some overlying shales, 
along the slope of the hill for several hundred feet. The amount of 
limestone available here before the stripping becomes too heavy is not 
large; but there are several other places on the same property where 
it can be easily worked; one of them in the orchard just east from 
Michael Boring’s house; where it crops out in the road for several 
yards, and the siliceous portion is seen with its blackened fragments 
along the ground for a much greater distance. It could also be 
reached by removing some soil and red shale just northeast from the 
present quarry. 

“‘Mr. McCreath's analysis shows that Boring’s limestone consists of 
86.607 per cent of carbonate of lime; 1.574 carbonate magnesia; 1.520, 
oxide iron and alumina; 0.011, phosphorus; a strong trace of manga- 
nese; and 9.530 of siliceous matter. 

“‘Tt was once opened and burned on the land of Henry Baumgard- 
ner; 1 mile southwest from Boring’s quarry, but nothing has been 
done there for many years. 

“*On the east side of the valley, the outcrop of limestone seems to be 
much more siliceous, and no one in this township has succeeded in burn- 
ing it. Mr. Lewis Smith made the attempt, but the rock was merely 
a limy sandstone and choked up the kiln with slag.’’ 

In Todd Township, White describes the same limestone as follows 
(2, pp. 281-283). 

‘‘The sandstones appear in the creek (Trough): at the Cass township 
line, the limestone outcrop running a short distance east of the creek. 
A little further south the limestone crosses to the west side of the 
creek; but at the Todd or brick miils, near Todd P. O., it is quarried 
in a cliff along the east bank of the creek, on Jackson Miller’s land, 
where the following beds show: 


Jackson Miller’s quarry 


edi tiniy sheds ton. cia. stealer sees asi. 10’) 
Limestone, greenish, impure ........ y’ | 
Limestone (quarried) greenish - gray | 
MASUD IOS S ca cineca luli dels cia Dresereher ordi lereie 3’ } 1514’ 
Limestone, reported (quarried at low | 
WARP age pats e ete tiste sts oie ealetate Ree 2’) 


‘A good deal of stone has been hauled from here by the farmers. 
The quarry bed underlies the bed of the creek above and below the 
quarry. 

‘‘A bed of red limestone lying a few feet above the red limy beds is 


not quarried here. The underlying sandstone is seen coming out of 
the creek on the west bank. 
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‘Below Todd’s mills nothing is seen of the limestone until we come 

to Taylor’s road crossing. Taylor’s is a mile below the mill. Here on 

_the east bank ig a large limestone quarry owned by F. M. Taylor, Jno. 
Whiting and Eli Keith, where the following beds show: 


Taylor’s quarry 


ee ed SSNHIES* Fists. Batksun ckontels toa sies 

ny PREGSTIMESEONE Syencyrisnoae Sea eaeiehoi are. fh) 
Seve Shales melily, mere acl sits. dies seyersaetes 16’ | 

Be Gray Vimestone vein «cl caer sees 42 2’ 6” + 30’ 
DE. Redk slates store) aus vadelntreels be 3’ | 

6. Limestone, greensh-gray ......... 4’ J 

a. Poconumsandstone .o0.e5 8 cians Ris 


““The red limestone (No. 2) is mined here and highly prized by the 
farmers. Nos. 4 and 6 are both good limestone and are taken out 
entirely down to the sandstone which forms a platform for it as smooth 
and level as a floor. 


““Half a mile further down the creek, just below the Methodist 
church, we see the limestone with the accompanying‘ shales make a ver- 
tical cliff 30’ to 40’ high, just below the mouth of a small stream which 
puts into the creek from the south. Here the beds are: 


Heater’s quarry 


ee ited alimyaishaleigcre tate ersten ereteicies © 20’ | 

2  Gurdye limestone yy seiciie sc teieuere oer 1’ | 

3, ppted Slim, Shales Wej.\siic a's ges 3! 5’ | 

4” Gray. alimestones. ssien ciis.< vais a2 « 3’ }+ 36’ 
5;  Redy limyishalesi2)50%- 0 30). de 4’ | 

6. Sandy, greensh-gray limestone .... 3’ J 

7. Pocono sandstone (visible) ...... 5’ 


‘‘A large amount of limestone has been quarried here for farm use; 
bed No. 3 being that on which the most quarrying has been done; it 
having been mined back under the overhanging cliffs. The red lime- 
stone of Taylor’s section probably overlies No. 1. The sandstone (No. 
7).. just below the quarry, makes a range of cliffs along the stream. 


“‘Trough creek turns at a right angle to the northwest just above 
Heater’s quarry, and keeps on past Paradise furnace to the gap in 
Terrace mountain; but in doing this it cuts off a strip of the Barrens, 
leaving the upper Pocono beds on the south side of the creek. This is 
shown by the fact that the limestone beds cross Sugar creek half a 
mile above its mouth, at Griffith’s saw mill, where the road to Newburg 
erosses. An abandoned quarry here shows: 


Old Sugar creek quarry 


fee eds limp smaledites i) 6 horse. 2.63 wit le. 10’ ) 
2. Reddish-gray limestone .......... 2’ | 
8. Red limy, shaly beds ............ 20’ | 
4. Gray limestone (once quarried) .. 1’ } 48’ 
ieee CC a DOGS a ctceeletris eiclay-s-\ hs) eiaheie) 23 os 5’ | 
6. Gray limestone, good (once quarried ) 3’ | 
7. Concealed ...5.. ees ceserceseees (4) 
8. Pocono gray sandstone, massive . . 
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‘‘Bor two miles towards T. Baker’s road-forks sandstone beds are 
seen cropping out along the road to Newburg. 

‘‘At Baker’s a low ridge of red shale crosses the road and runs 
northward for several hundred yards. 


‘‘The Trough creek limestone is quarried on the land of Mr. Pah is 
Baker, ati the mouth of Lick run, 34 mile east of Newburg.’’ 


Baker’s quarry 


1 RO BASICS) & i oecat area exstolicyeslstouainl sheiecets 

2. Red brecciated limestone (fossil- | 
iferous): otis en... emo ae 5 a 

8. Red shales and limy beds......... i WAs 

4) alsimiestone, QEAY” esis ocerechate shoueais'e © 314’ }+ 33’ 

5. Red shales and limy beds ........ 10’ 

Gi Graye limestone (ote... + es ie seas 214’ J 

7. Pocono sandstone, massive, gray .. ; 20’ 


‘‘Round Top, (2, pp. 285-287) an isolated mountain rising 950’ 
above Trough Creek, about 34 mile south of the furnace, lies in the 
axis of the trough. It is a mound of red shale No. XI, capped with the 
bottom layers of the Conglomerate No. XII; about 10 acres; with an 
edge of cliff all round. The following section was made from the sum- 
mit straight down to Trough creek, 144 mile above the furnace: 


Paradise furnace Round Top section 


1. Bottom rocks of No. XII, massive grayish white 

Sandstone © £4. - cdletes’g has aha Revere Mt eet oe etetaua aes 15’ 
DY uConeenled yey Saisie a: cheeses Sr ecciannsaieie HeeaPere ee eberale Meee 10’ 
3. Iron ore of No. XI; pieces scattered over the ground ; 

trial holes along the outcrop ...........2...-5 ? 
4, Red shales and green sandstones :.......:..2008.. 500’ 
5. Brecciated limestones, reddish, impure; visible .... rf 
6. Red shales; by barometer 450 thick; add for south- 

West dip say-50 2 makingtsay 222122. 0. .25.25 500’ 
7. Limestone red and mottled, massive, ) 

TM UTC ake start heen cou a 25’ | 
Se imestane, Ted. Shaly-s vaeees ie tctenarer eden 6 ote 4} 39’ 
EOP UIMESLONE,” SLAY a ckea tris oe tai olelete ciate eee 3’ | 
LOS Mbiniybedsh tred:s 2 Neat oe Sade Le 
11. Sandstone at level of Trough creek (900 A. T.) 


Total thickness. of4No, Xt eee ees ete te 1051’ 


“*No fossils were seen in limestone bed No. 5; but it may be taken 
to represent the limestone series between the upper and lower red 
shales in the gaps of Westmoreland and Fayette counties and West 
Virginia, described in Reports K2 and K3. 


““The lower siliceous limestone at the bottom of No. XI crops out in 
the cliffs which border the creek above the furnace. The upper red 
beds (No. 7) are especially massive; they have been quarried and 
burned. by Mr. Patterson. An analysis by Mr. MeCreath shows: 

Carbonate of lime CaCO,, 51.785; Carbonate of magnesia MgCO,, 
1.188; Oxide of iron and alumina, "Al, O,+Fe,0,, 3.880; Manganese 
Mn strong trace; Siliceous matter Si0;, 42. 510; total, 98. 863. 


The gray hatevone, No. 9, was used asa fing at the. old Paradise 
furnace. An analysis by Mr. McCreath showed: 
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CALCAREOUS MARL 


Carbonate of lime CaCO,, 90.992; Carbonate of magnesia MgCO,, 
1.059; Oxide of iron and alumina Al,O,+Fe,0,, 0.940; Phosphorus 
P, 0.013; Manganese Mn strong trace; Siliceous matter Si0,, 6.094; 
total, 99.094’. 

There are several occurrences of calcareous marl deposits in Hunt- 
ingdon County. They have been described by J. B. R. Dickey (5, pp. 
9-10) in Bulletin 76 of this Survey as follows: 

“On the farm of Mr. Cummings, 14 mile east, of McAlevys Fort, oc- 
curs a deposit of marl along both sides of a small stream. The deposit 
no doubt originates from a spring which comes in from the side and 
which is now piped off to supply a farmhouse. The marl extends down 
the stream for about 100 yards onto the adjoining farm of Mr. Bige- 
low. When first discovered as exposed in the banks of the stream the 
deposit was only 2 to 3 feet in depth. In the course of development the 
depth of the marl farther from the stream increased to 4 or 5 feet. The 
width of the deposit varies and is not over 150 feet at any point. 

*“The marl here is yellowish gray in color, inclined to be granular and 
to contain considerable quantities of rounded, pebbly concretions and 
large irregular cementations. : 

““The surface covering is about 6 inches of brown soil and the marl 
rests on the native limestone and shale. At some points a layer of 
black, carbonaceous material 2 to 3 inches thick occurs about the middle 
of the deposit. This is apparently a mucky organic deposit. The 
lime in the marl varies from 80 per cent for the finer material to 95 
per cent for the purer concretions. 

“‘This deposit was discovered by the County Farm Bureau Agent 
and the Extension Specialist in 1919. Its value was explained to the 
farmers and several hundred tons have been dug out and applied with 
good results. Applications are made with a shovel, and probably aver- 
age four tons per acre. The owners have received $1 to $1.25 per load, 
which for the rather coarse and undried marl is rather a high price. 

‘*On the farm of William Bair, 2 miles east of McAlevys Fort, occurs 
an excellent deposit of very fine textured marl, free from concre- 
tions and analyzing, air dry, about 85 to 90 per cent CaCO,. The de- 
posit starts just below a spring and extends along the spring drain for 
about 14 mile, with a width seldom over 50 feet. At one point where 
the stream has eroded a channel, 6 to 8 feet of marl is exposed with 
very little surface covering. This marl is ashy gray in color and 
loose and friable in texture. When the value of the deposit was ex- 
plained to the owner he made several small experimental applications, 
with good results. Farms in this neighborhood are in need of lime 
and this marl might be used if the price were reasonable.’’ 
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INDIANA COUNTY 


The limestones of Indiana County are of minor economic importance 
although they are present in many places and at a number of geological 
horizons. When it was the custom for farmers to burn the lime which 
they used on their farms, limestone was quarried in scores of places 
along the hillsides where the beds outcrop. Nearly all of these quarries 
were small as it was not profitable to continue them far into the hillside 
on account of the increasing thickness of the overburden. This prac- 
tice of lime burning on, a small scale continues but in recent years the 
operations have been fewer. 

At present raw limestone is pulverized for agricultural purposes in 
a few places and in several localities the open quarries have been ex- 
tended into mines as the strata have been followed into the hills. 

The only operation of any size in the county in recent years is that 
concerned with the quarrying of the siliceous Loyalhanna limestone 
for ballast and paving blocks. 


General geologic section of Indiana County 


Thickness Thickness 
in Feet in Feet 
Pennsylvanian: Allegheny group, continued 
Monongahela group ........ 200 Lower Freeport coal 


Benwood limestone Lower Freeport limestone 


Sewickley coal 
Sewickley (Fishpot?) tlime- 
stone 

Redstone coal 

Pittsburgh sandstone 

Pittsburgh coal 
Conemaugh group .......... 

Pittsburgh limestone 

Connellsville sandstone 

Morgantown sandstone 

Barton coal 

Barton limestone 

Ames (Crinoidal) limestone 

Saltsburg sandstone 

Gallitzin coal 

Mahoning sandstone 

Mahoning limestone 
Allegheny group ........... 

Upper Freeport coal 

Upper Freeport limestone 

Bolivar fire clay 

Butler sandstone 


Distribution of the Geological Formations. 
diana County belong to the Pocono series. 


Upper Kittanning coal 
Johnstown (Cement) lime- 
stone 
Middle Kittanning coal 
Lower Kittanning coal 
Vanport (Ferriferous) lime- 
stone 
Clarion coal 
Clarion sandstone 
Brookville coal 
Pottsville series ............ 
Homewood sandstone 
Mercer coal 
Mercer shale 
Connoquenessing sandstone 
Mississippian : 
Mauch Chunk series ........ 
Loyalhanna limestone 
POCONO ‘SErlES ...0. 0 sees te 
Burgoon sandstone 
Patton shale 


700 


300 


The Pocono, Mauch Chunk, 


The lowest strata in In- 


and Pottsville are sparingly developed in the southeastern part of the 
County and the Monongahela beds cap the tops of only a few hills in 
the extreme western and southern parts. The Allegheny and Cone- 
maugh groups include nearly all of the exposed strata. 


LOYALHANNA LIMESTONE 


The Loyalhanna limestone lying just above the Pocono series, out- 
erops in the southern part of Indiana County in three places. Two 


425 


426 LIMESTONES OF PENNSYLVANIA 


of Bese are along Conemaugh River where it cuts through Laurel Hill 
in the southeastern corner of the county and Chestnut Ridge about 3 
miles east of Blairsville, and the other where Black Lick Creek cuts 
through Chestnut Ridge about midway between Heshbon and Black 
Lick. In each case the bed is brought up in these two pronounced 
anticlinal folds and exposed only in the narrow gorges cut by the 
streams. 

This limestone is frequently termed the Siliceous limestone because 
of its high silica content and was designated as the Mountain lime- 
stone by the Second Geological Survey of Pennsylvania and included 
in the base of the Mauch Chunk formation. It ordinarily analyzes 
about 50 per cent silica and about 25 per cent calcium carbonate. 
Consequently its value is for other purposes than that for which 
limestone is ordinarily used. It has been extensively quarried for 
paving blocks and for railroad ballast. The splitting of the blocks 
is by hand. The stone for ballast is loaded by steam shovel into cars 
to be hauled to crusher where it is broken and sized. It could prob- 
ably be used to advantage for the production of mineral wool. 

On the right. bank of Conemaugh River about 1 mile east of Strang- 
ford a large quarry is being operated by John J. Ryan of Pittsburgh. 
When visited in 1929 the company was making about 1500 paving 
blocks daily and was also shipping stone for ballast. The section could 
not be measured because of the inaccessibility of certain portions but 
is given by the quarry superintendent, J. F’. Noble, as follows: 


Section of Loyalhanna limestone at Strangford 


Feet 

Shale* overburden 2. ears encase sae dare 25. to 40 
Gray calcareous sandstone ...,.........-. 20 
Dark-colored siliceous limestone .......... 6 Ee 
Slightly different dark-colored siliceous lime- : 

SCOME? Gaeepe cert ayer tet Deteetens 2 a ibretan otal 6 
Blue calcareous sandstone .............. 40 

Total thickness limestone ...... rr 58 


Each of the divisions is divided into different beds, most of which 
are 2 to 3 feet in thickness. However, one bed of the basal blue 
stone is approximately 20 feet thick. As in all of the other occurrences 
of the Loyalhanna, crossbedding is a prominent feature although this 
is not as noticeable in the Ryan quarry as in some ‘of the localities 
in Westmoreland County. The entire thickness of the Loyalhanna is 
shot down. The blue stone near the base is better fitted for paving 
blocks. 

So far as known, the Loyalhanna limestone has not been worked 
in the other two localities in the county where it is exposed. It is 
similar in character in all these places. 


LIMESTONES OF THE ALLEGHENY GROUP 


Vanport (Ferriferous) limestone. The Vanport limestone is spar- 
ingly developed in Indiana County. This is unfortunate as it is the 
best quality stone occurring in the county. It is discontinuous, prob- 
ably due to its non-deposition although it may have been deposited 
in certain localities and subsequently removed. It may perhaps be 
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found ina few other places than those described below. Near Rich- 
mond it is a high-grade limestone about 5 feet thick that outcrops in 
several places. An analysis (2, p. 264) of a four-foot bed once 
quarried half a mile south of Richmond is as follows: 


Analysis of Vanport limestone near Richmond 


CS DIC Orr eine peeve Reta ce, nic acta sig kote Sioko iene 92.857 
Mir COM ier cuties cae chee nate ¢ oie's 1.589: 
ALO HR WOO He Stes cloaks « susie a eee 2.030 

pie Sige SOBER GRR SATA lei ate 8 ote iG Pata Sita ES RENN oh oko d 187 
TESS cB 89 See, Bie Se On ERT ian .035 
Tnsolublesresidues car ek wc fete acters we eae 2.090 


West of Smithport along Straight Run a measured thickness of 6 
feet has been noted and a 5-foot bed northeast of Smithport along 
South Branch of Bear Run. 

It was recognized only by fragments on the north slope of Yellow 
Creek along the axis of the Chestnut Ridge anticline. In a drill hole 
on Ramsey Run, a limestone 8 feet 9 inches in thickness was en- 
countered 175 feet below the Upper Freeport coal and referred to the 
Vanport. 

Altogether the Vanport is of little value in Indiana County on 
account of its limited development and its thinness. 


Johnstown limestone. The Johnstown limestone (cement bed) is 
developed in several places in Indiana County, mainly as an impure 
limestone but in certain localities fairly pure. It can be traced along 
the summit of Chestnut Ridge through Grant and Banks townships. 
In the Ligonier Basin between Chestnut Ridge and Laurel Hill it 
is about 2 feet thick along Conemaugh River near Bolivar and Robin- 
son but about 10 feet thick in some places along Black Lick Creek. 
It was once quarried extensively for agricultural lime in this region. 
Near Heshbon it contains 5 feet of good stone, once quarried for agri- 
eultural lime. Along Richards Run it has also been quarried for 
lime. There it consists of a somewhat ferruginous layer 1 foot thick 
underlain by a 4-foot bed of good limestone. 

In the bed of Toms Run near Strangford a 7-foot bed of limestone 
regarded as the Johnstown is described by Platt (2, p. 182) ‘‘The 
limestone is of a dark color, compact and hard; it produces a reddish 
lime from the large amount of iron contained in it.’’ An analysis 
of a specimen from this locality is given below (No. 1). 

Near Josephine (formerly Bells Mills) Platt (2, p. 190) describes 
an occurrence of the Johnstown limestone as follows: 


Section of Johnstown cement bed, near Josephine 
Ft. in. 


Limestone, good ..........-.- 
@alesreous clay (2... 25 26% vom : 
DMESEONG yah aitte ois socio) = sishatons 
Argillaceous limestone ...... 
MIMEStONE, SOO, ere. toice enero 708 
Limestone and clay ........ 


a | 
al PNW 
oo | owoooo 
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“In this section the unusual thickness of the limestone ...... is 
especially noteworthy. It is finely exposed in the left bank of the 
Creek just above the bridge. The measures are here dipping sharply 
to the northwest, and the deposit quickly disappears beneath the 
Btream bed \...0%. Portions of the deposit yield good fertilizing ma- 
terial, but much of the limestone is greatly intermixed with im- 
purities, and is unfit for agricultural purposes. The specimen selected 
for analysis was taken from the top bank, and while not especially 
pure, nevertheless calcines readily and produces a tolerably good 
lime. The limestone is very firm, of a bluish color, and semi-crystal- 
line.”? The analysis in full is given below (No. 2). 


Analyses of Johnstown limestone from Indiana County 
[Anaylses by A. S. McCreath] 


No. 1 No. 2 
(2, p. 182) (2, p. 190) 

CaSO, biel s Re eran sreste eee claves 82.321 78.768 
Mi COP f ohnteecio cnn «tate Sie oe 8.021 2.421 
SM BOs el Ye 0 IB an ee 2.630 3.540 
SUF aan sitet ree ew cae as 102 .097 
1 EP 2a her ORES TOL REL Nera en ga O17 .018 
Insoluble residue .......... 5.502 13.790 


The Johnstown limestone is present in the vicinity of Marion Center. 
About a mile to the southeast it is 3 feet thick ‘‘grayish blue, semi- 
erystalline, fossiliferous, and yields when calcined tolerably good 
lime.’’ 


Lower Freeport limestone. The Lower Freeport limestone, which 
lies a short distance below the Lower Freeport coal, has scarcely been 
recognized in Indiana County.. Where present it is decidely impure. 
Attempts were made to burn it along the lower Brush Creek valley 
but the stone was burned with difficulty and yielded a reddish-brown 
lime. It is reported to occur in the hillside above Yellow Creek close 
to the Green-Pine township line where it is 6 feet thick and consists 
of a bluish stone with minute fossil shells. 


Upper Freeport limestone. The most widespread and _ persistent 
limestone of Indiana County is the one which underlies the Upper 
Freeport coal. In places it lies with a foot or two of the coal but 
in other sections it is separated by as much as 20 feet of intervening 
shale. In thickness it ranges from 1 to 10 feet but in most places 
is about 8 feet. In chemical composition it also shows considerable 
range due mainly to varying amounts of argillaceous matter inti- 
mately mixed with the calcareous content or interbedded with the 
more calcareous layers. According!y the insoluble residue (mainly 
silica), alumina, and iron oxide are high in some samples and low 
in others. The magnesium carbonate ranges from 1 to 16 per cent 
with an average of about 4 or 5 per cent. 


It is the Upper Freeport limestone that has been most extensively — 
used throughout the county. It has been quarried in the past in 
scores of places to obtain small quantities of stone for burning for 
agricultural lime. This has been its principal use although some layers 
furnish fairly good stone for foundations or for crushed rock. There 
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is no likelihood of it ever furnishing stone for any important opera- 
tions. 


The descriptions that follow do not by any means include all of 
the localities where the Upper Freeport limestone is present. They 
are presented to give some idea of its general character and distri- 
bution. 


The Upper Freeport limestone is developed in many places about 
Marion Center and between there and Little Mahoning Creek. About 
114 miles southeast of Marion Center there is a ruin of an old brick 
lime kiln but the slumping of the overlying shales has now concealed 
the stone in the old quarry. About the same distance southwest of 
Marion Center a little limestone has been quarried and burned in 
recent years. 

The Upper Freeport limestone is well developed along the valley 
of Little Mahoning Creek below Smicksburg where it has been dug. 


About 1% miles southwest of Smithport a section of the Upper 
Freeport limestone was given by Platt (2, pp. 220-221) as follows: 


Section of Upper Freeport limestone 144 miles SW of Smithport 
Ft. in. 

Cement limestone ........ 74 
CIE As cette icp ots Moin 
TAMEStONE! " wiotere ates, 6 oe sas 1 
aKa tae eice sete ns cate ae tke 
Timestonec ot S22 ks fess 2 
CIRY Basan ites lok tien ae oe 
TAMESLODE! Ey ayers alelsiere:s 3 


Sue tet eC NS 


Samples from layer 1 and a combined sample of layers 3 and 5 
were submitted for analysis and are given as Nos. 1 and 2 in table 
at close of this section. The upper layer as shown by the analysis 
was improperly called ‘‘cement limestone’’ as it is not at all suit- 
able for that purpose. 

About 1 mile southeast of Richmond where the Upper Freeport 
limestone is about 3 feet thick a small amount of stone has been 
quarried in the side of a hill for burning. Due to solution, the bed 
is missing in places. There has been little activity here in recent years. 

Between Deckers Point and Marion Center the Upper Freeport 
limestone is about 3 feet thick. A sample analyzed by A. S. Me- 
Creath (2, p. 228) is given as No. 3 in table on later page. 

The Upper Freeport limestone which lies from 1 to 20 feet below 
the Upper Freeport or E coal is very persistent throughout Canoe 
and Grant townships. It shows a variable thickness with an average 
of about 3 feet. The Second Geological Survey reported a thickness 
of 21 feet 4 inches a short distance south of Juneau but this measure- 
ment is questionable. The limestone is of rather poor grade with 
the magnesium carbonate up to 16 per cent and the iron, alumina, 
and silica also fairly high in almost every case and unusually high 
in certain places, due to the shaly character of the rock. 

The Upper Freeport limestone from 2 to 6 feet in thickness is 
found at a number of localities in the central part of the county. 
This bed is developed to the west and to the northwest of Green- 
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ville where it has been quarried for agricultural lime. It is a bluish 
fossiliferous limestone about 6 feet thick. Along the lower course 
of Brush Creek it has been burned satisfactorily for agricultural 
lime. Along Two Lick Creek it is fairly pure, about 10 feet thick, 
and has been quarried and burned. 

About 1 mile east of Chambersville the Upper Freeport limestone 
has been quarried. It is claimed to be 10 feet thick. It contains 
coneretionary masses of calcite. A specimen analyzed by McCreath 
is given as No. 4 in table on later page. 

On the lower course of Yellow Creek the Upper Freeport limestone 
is separated by an interval of 7 feet with the following section de- 
seribed by Platt (2, pp. 204-205). 


Section of Upper Freeport limestone on Yellow Creek 
in. 
Dimestone .sie sees 52 ese > 
‘Iron ore 

Fire clay } Freeport ore {4 
Iron ore J 


IPG G CLAY) s. Fis velo alsin De Rabe 
AGUMESTOTE. 725, selec: sUelale)sleisisiel= 


DH Hohe S 
SROROD 


‘‘The limestone is of a bluish cast, slightly fossiliferous and slakes 
easily.’”’ The specimen from this locality forwarded to Harrisburg 
for analysis gave the results shown in table No. 5 on a. later page. 

The Upper Freeport is developed in the vicinity of Dixonville along 
Dixons Run. 

On the South Branch of Plum Creek about a mile below Willet 
(formerly Five Points): the Upper Freeport limestone outcrops in 
the bed of the creek. It is rather impure as shown by the analysis 
No. 6 in the table. 

The Upper Freeport ranging in thickness up to 10 feet has been 
quarried west and northwest of Mitchells Mills. About 1 mile north- 
east of Taylorville the limestone is found about 28 feet below the 
Upper Freeport coal and consists of 3 layers separated by shale, 
aggregating 6 feet in thickness. The limestone is fairly impure. It 
is present in many places in Pine Township. 

A short distance southwest of Strongtown it was quarried at one 
place for agricultural lime and exposed the following section. 


Section of Upper Freeport limestone SW of Strongtown 


Ee in. 
Bliish limestone. .onie steele 1 0 
Clay, and “shales! im: 3 = 1 4 
Bluish limestone fossiliferous + 0 


The Upper Freeport limestone lying about 8 feet below the Upper 
Freeport coal has been recognized in a few places in the vicinity 
of. Elders Ridge. It is about 3 feet thick, and has been burned for 
agricultural lime. In a small branch of Blacklegs Creek it has been 
quarried. Near the mouth of Coal Run, 2 miles south of Jackson- 
ville, it is composed of several layers aggregating 6 feet lying 6 feet 
‘below the Upper Freeport coal. An analysis by McCreath (2, p. 
a is given as No. 7 in the table. 
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Near Strangford the Upper Freeport limestone lies about 5 feet 
below the Upper Freeport coal. It is a little over 3 feet thick, 
bluish in color and filled with fossil impressions. A specimen from 
here was analyzed and results given under No. 8 in table. 

The Upper Freeport is 4 to 5 feet thick in the vicinity of Salts- 
burg. An analysis of a sample from the Westmoreland side of the 
Conemaugh is given in the description of limestones of the county. 

Throughout the Ligonier Basin the Upper Freeport limestone is a 
persistent stratum with an average thickness of about 6 feet. It 
has been burned for agricultural lime but the lime is of little use for 
plastering. It is almost everywhere fossiliferous, the fossils being 
minute univalve shells. 


Analyses of Upper Freeport limestones from Indiana County 


(A. S. McCreath, analyst) 


1 2 3 4 
Carbonate of lime .......... 36.214 58.750 88.232 84.407 
Carbonate of magnesia ...... 16.883 16.005 ake | 2.800 
Oxide of iron and alumina .. ; 7.380 1.960 2.120 
Carbonate of 3ron....66<.%>% ‘8.078 - 
Carbonate of alumina ...... 4.360 
SUA ATCO” RR ei ee ce en oie .056 041 .048 188 
PHOSPHO: Costas ok Perla ielebs,cr .056 .085 017 .018 
Insoluble residue .......... 32.790 15.060 8.210 9.150 

5 6 q 8 
Carbonate of lime .......... _ 42.264 84,125 89.821 54.768 
Carbonate of magnesia ...... 6.493 5.198 1.801 8.627 
Oxide of iron and alumina .. 4.190 3.220 1.700 6.930 
RS UML TET y Weslo ss o ete oe. a wee eres as .068 073 133 112 
BE OSBHOFUS os.cna dsGinsden cc .029 .014 .027 017 
Insoluble residue .......... 14.980 6.021 5.430 27.230 . 


1. A. Gorman’s quarry, two miles southwest from Smithport. Upper portion 
of deposit. Hard and tough, with rough irregular fracture and pearl gray color. 
Emits a strong argillaceous odor when breathed upon. 


2. A. Gorman’s quarry, two miles southwest from Smithport. Lower portion 
of deposit. Hard and tough, with irregular fracture and bluish gray color, Emits 
a strong argillaceous odor when breathed upon. 


3. SS. Palmer’s quarry, three-quarters of a mile west northwest of Decker’s 
Point. Irregularly seamed with white crystalline carbonate of lime; exceedingly 
brittle, with rough, irregular fracture and bluish gray color. 


4. Groft Brothers’ quarry, 1 mile east of Chambersville. Compact, brittle, dark 
bluish gray, with irregular fracture (3, p. 292). 


5. D. R. Griffith’s quarry, 1144 miles north northeast from Homer. Compact, 
brittle; dark bluish gray, with irregular fracture. Hmits a strong argillaceous odor 
when breathed upon (3, p. 292): 


6. Rev. S. Brown’s quarry, 1144 miles southwest from Five Points. Compact, 
brittle ; sparkles with calcite; bluish gray, with subconchoidal fracture (8, p. 292). 


7. S. C. Hazlett’s quarry, 2 miles south of Jacksonville. Compact, brittle, 
bluish gray, with sub-conchoidal fracture, 


_8. G. Livengood’s quarry, 3 miles east southeast from Blairsville. Compact, 


brittle; bluish gray; with irregular fracture; sparkles with calcite. . Specimen 


more or less stained with iron oxide, emits a strong argillaceous odor when breathed 


upon, 
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LIMESTONES OF THE CONEMAUGH GROUP 


Here and there throughout the county are discontinuous beds of 
limestone that are difficult to correlate so that they scarcely warrant 
separate descriptions. They have been quarried in a few places only 
and are in general of little value. 

About three-fourths mile east of Smicksburg the Smicksburg Lime 
Company has recently mined and pulverized limestone for agricultural 
use. The strata worked seem to belong in the Conemaugh group but 
the particular limestone is not known. At this place limestone is said 
to have been quarried and burned for 50 years or more, but more re- 
cently it. has been pulverized and at present the stone is being obtained 
by following the beds into the side of the hill and mining the material. 
When visited the mine had been extended about 220 feet under cover. 
The mining is not done very systematically. Occasional pillars 
are left and some timber is used. 


Section of limestone bed near Smicksburg 
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Sandstone sroGiaraec +.  atetimetee «01s 0.00 se 
Compact, bluish-gray limestone, somewhat 
LTON™ STAIMEC Ges at toro laeititea ee eer) aus sysianeee 13-16 
Shialeupat bing ).t: eae ate ettapetae agers Go aeioiees 
Massive, compact bluish gray limestone .. 11-13 
Alternating beds of blue shale and lime- 
stone ; some of the limestone appears as 
rounded coneretionary masses ........ 24-26 
Compact thick bed of bluish gray limestone 
breaking with glassy fracture ........ 42 
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10 feet 11 inches 


The stone is pulverized to pass through a 16-mesh sereen. In 1929 
it was sold at the plant for $4.25 per a ton. The production has been 
as much as 1300 tons a year but is less now. 

About a mile east of North Point, limestone has been recently mined 
in the side of a hill and pulverized for local farm use. The bed worked 
is about 6 feet thick. At different times many quarries have been 
opened in the limestones about Smicksburg. Nearly all were for the 
purpose of securing agricultural lime. 

The Conemaugh formation in Canoe Township contains the Mahon- 
ing limestone in a few places. Its position is 50 to 70 feet above the 
Upper Freeport or E coal. It averages about 4 feet in thickness. 

A three-foot bed of fossiliferous limestone about 114 miles southwest 
of Homer has been referred to the Ames. In Brush Valley about three- 
fourths mile northwest of Rico ‘a thin limestone, probably the Barton, 
has been quarried. It lies about 300 feet above the Upper Freeport 
coal. 

The Pittsburgh limestone of the Conemaugh has been recognized near 
the Armstrong County line and has been quarried north of Elders 
Ridge for agricultural lime. There it is about 5 feet thick and fairly 
pure. ‘“‘It is generally compact, moderately heavy bedded, and brittle. 
The weathered surface is light colored, but a fresh fracture shows 
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bluish-gray seamed with bluish-black.’”’ (8, p. 5) In the Blairsville 
region it is separated into three layers, aggregating 5 feet of good stone. 

East of Dilltown on Black Lick Creek, Platt (2, p. 108) gives the 
following section of this limestone. 


Section of Pittsburgh limestone east of Dilltown 
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Along Black Lick Creek, in the Ligonier Basin, Platt (2, pp. 77-78) 
described a 6-8 foot bed of black fossiliferous limestone lying about 
225 feet above the Upper Freeport coal. This same bed was noted in 
other sections. It is probably the Ames limestone, although possibly 
the Barton. Fossils collected from it or from immediately overlying 
black shaies in several different localities were identified by J: J. Steven- 
son. 


Polyphemopsis peracutus Pleurotomaria carbonaria N. & P. 
Astartella concentrica Con. Pleurotomaria greyvilliensis N, & P. 
Bellerophon carbonarius Coz. Macrocheilus primogenius Con. 
Bellerophon percairnatus Con. Euomphalus subrugosus M. & W. 
Bellerophon montfortianus N. & P. Nchizodus sp. 


Lophophyllum proliferum McC. 


LIMESTONES OF THE MONONGAHELA GROUP 


The strata of the Monongahela group are sparingly developed in the 
southwestern and southern parts of Indiana County. lLimestones have 
been recognized in only a few places. 

The Sewickley limestone, possibly the equivalent of the Fishpot lime- 
stone of the Monongahela Valley, has been reported to occur along 
Conemaugh River in the southwest corner of the county, 10 feet below 
the Sewickley coal. It is said to be ‘‘at least 6 feet thick, composed 
apparently of good limestone.”’ 

The Sewickley limestone, of undetermined thickness, 3 to 4 feet and 
possibly more, outcrops in the higher hills between Blairsville and 
Blacklick Creek and has been quarried. It is semi-crystalline, fossili- 
ferous, and brownish in color. A sample from here analyzed by A. S. 
McCreath (2, p. 159) gave the following results: 


Analysis of Sewickley limestone 
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NEON Aa Ole Lee Re be ctae om bated ae 3.020 
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Tusolubler LESiGWe M7 Avteie cia.) spots ee aMolousisveeies 12.160 


The Monongahela formation near Elders Ridge contains the Ben- 
wood limestone. ‘‘It consists of several layers of limestone separated 
by variable thickness of shales, in all about 25 feet. The limestone is 
grayish in color, smooth and compact,and non-fossiliferous. It has 
been burned for fertilizer and found excellent for that use, as it makes 
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a strong lime and is easy of access. No stripping is required in order 
to quarry it, because all the limestone lies in the very crown of the 
highest knolls in the middle of the basin. Where the bed is present, 
abundant fragments of gray limestone usually are found on the 
ground.’ (8, p. 6.) 
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JEFFERSON COUNTY 


The limestones of Jefferson County, even though they are all dis- 
continuous, are fairly well distributed throughout the entire region 
with the exception of the northern townships. Some\of them have not 
been definitely correlated but the following limestone horizons have 
been recognized. ; 


{ Ames—315 feet above Upper Freeport (EF) coal 
| Woods Run (Cambridge)—220-240 feet above Upper Free- 
Conemaugh group { port (E£) coal 
Brush Creek—100-120 feet above Upper Freeport (H)) coal 
| Mahoning—50-70 feet above Upper Freeport (E) coal 


{ Upper Freeport—1-20 feet below Upper Freeport (E) coal 

| Lower Freeport—1-10 feet below Lower Freeport coal 
Allegheny group { 

| Johnstown—between Upper and Middle Kittanning coals 

| Vanport—80-50 below Lower Kittanning coal 


The thicknesses of the different limestones are extremely variable 
as indicated in the detailed descriptions, and the variations are rapid. 
Within a distance of half a mile a 10-foot stratum may gradually thin 
and entirely disappear. This indicates extremely local conditions of 
deposition or erosion in part before the formation of the overlying beds. 
In most cases, the limestones seem to disappear through gradually 
passing into shales or sandstones by increase in mud and sand during 
their formation. 

The limestones of Jefferson County are of local economic importance 
only, yet the fact that they jhave been quarried in scores of places 
indicates that they have been of, considerable value. In the past when 
the use of agricultural lime was more general and transportation facili- 
ties poor, many farmers not only burned the lime needed on their farms 
but sold some to their neighbors. Although the limestones are still 
ample, this practice has largely been discontinued. Less agricultural 
lime is being used and such as is consumed is mainly shipped in from 
larger operations in other counties. However, there is still some quar- 
rying of limestone within the county. Due to the thinness of the 
ledges in most places, their discontinuity, and variability in chemical 
composition, there is little likelihood that they will ever be of more 
than local value. 

In the descriptions that follow, the Vanport is described separately 
and the others are grouped. 


VANPORT LIMESTONE 


The Vanport limestone is developed in the southwestern and north- 
eastern portions of Jefferson County. The horizon at which it should 
occur extends entirely across the county, but apparently there is a 
band where the limestone is not present or is so poorly developed that 
it has not positively been recognized. The townships where it is defi- 
nitely present are the following: Porter, Ringgold, Perry, Oliver, 
McCalmont, Clover, Rose, Knox, Washington, Warsaw, Snyder, and 
Polk. The band where it appears to be almost, if not entirely, unde- 
veloped, includes the following townships: Eldred, Union, Pine Creek, 
northeastern part of Knox, southern part of Warsaw, and Winslow. 
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The geologic map of the county published by the Second Geological 
Survey did not distinguish between the actual outcrops and the horizon 
where it should occur. It is probable that detailed work will extend 
the limits in some places and eliminate certain areas in other sections. 

The Vanport in Jefferson County, where exposed and recognized, 
varies from 3 to 10 feet but averages about 5 feet. Where absent it 
seems to be replaced by sandstone. It is generally distinguishable by 
its extremely fossiliferous character in which crinoid stems and frag- 
mental brachiopod remains predominate. It breaks with a rough frac- 
ture, 1s generally in massive beds, and in most places has the iron-ore 
band, commonly called Buhrstone ore, immediately overlying. This 
iron ore layer is of no economic importance in this region. 

There have never been any important operations in the Vanport 
limestone of this county, nor does it seem likely that there will be. 
The stone, nevertheless, has been quarried in many sections to furnish 
stone for burning, mainly for agricultural lime, and less commonly 
for building stone. The stone is of good quality as shown by two 
analyses on later pages. It has been used to a limited extent for 
crushed stone. It is also well adapted for pulverized limestone for 
agricultural use or for mine dusting, although no instance is known to 
the writer where it has been so utilized in this county. 

The Vanport limestone outcrops in the valleys of Pine Run and the 
Middle Branch of Pine Run in the vicinity of Dora, Porter and Ring- 
gold townships and again in the bottom of Pine Run a short distance 
east of the Armstrong-Jefferson county line. Between the mouths of 
Caylor Run and Painted Run along Pine Run this limestone lies below 
the surface, carried down by a pronouneed synelinal fold. It has been 
quarried along the Middle Branch of Pine Run where a thickness of 
_ 5 feet has been exposed. It is characteristically well-filled with crinoid 
stems. 

The Vanport appears in a small tributary stream of Big Run in the 
northwest corner of Perry Township where it has been quarried for 
lime. 

The Vanport limestone is exposed in Ringgold Township along Big 
Run and its tributaries. On the right bank of Big Run, a short dis- 
tance southeast of Worthville, it has been quarried at one place for 
fertilizing purposes. ‘‘The stratum (2, pp. 47-48) is about 4 feet thick 
in one compact layer, of a light grayish color, brittle, of good quality 
and fossiliferous, displaying in this respect its characteristic encrinitic 
stems.’’ (For analysis, see table, page 442, analysis 13.) 

_ The Vanport is also present in the valley of Little Sandy Run, south 
of Langville, and in the valleys of Cherry Run and Nolf (formerly 
called Milliron) Run, southeast of North Freedom. 

The Vanport limestone is well developed in the valleys of Big Run 
and Sandy Run, in Oliver Township. In the valley of Big Run (2, p. 
54) ‘It is easily, recognized from its characteristic fossils which it here 
carries in abundant profusion. Moreover, though reduced in thickness 
it here retaing td a great extent those lithological characteristics which 
distinguish it throughout those western counties where it attains its 
maximum of development. It is of a light greyish color, mottled with 
iron; it has a rough uneven surface at the fresh fracture; and on its 
weathered face it presents that peculiarly rugged appearance by which 
those familiar with it readily distinguish it. Throughout the Big Run 
valley it is in excellent conditon for use as quarry lime, and splitting 
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easily it can be cheaply raised. At the upper end of the valley it is not 
exposed.’’ It has been quarried in small quantities along the south 
bank of the run for fertilizing purposes. (For analysis, see table on 
page 442, analysis 12.) 

It also outerops south and southeast of Sprankle Mills. At one place 
where it was quarried, it contained from 5 to 7 feet of good stone, dark 
in color and. containing numerous fossils. 

The iron band so commonly present immediately above the limestone 
seems to be absent throughout the valley of Big Run. 

The Vanport appears to be continuous throughout the valley of Little 
Sandy Creek throughout Oliver Township from the Ringgold-Oliver 
line, where it appears in the stream bed to and even beyond the town- 
ship line into MeCalmont and Knox townships. 

In places it is brought rather high in the valley slopes by an anti- 
clinal fold. It varies from 31% ta 4 feet in thickness and has been lo- 
eally quarried in a few places. It is of good quality. The iron ore 
layer, 7 inches in thickness, was observed at one place. 

In Beaver Township the Vanport has been traced almost continuously 
in the headwaters of Reitz, Tarkita, and Beaver runs near the upland 
divides. North of Beaver Run it also appears in others high up on 
the hill slopes. It. has a thickness of 4% to 5 feet and is of good qual- 
ity. Quarries for lime burning in the hillside have been operated 
locally on a small scale in many places. 

Throughout Clover Township the Vanport limestone is widespread. 
Ranging from 4 to 6 feet in thickness, the outcrops in the valley of 
Redbank Creek have been worked in many localities. In most places 
it lies high in the hillsides, from 80 to 150 feet above the stream. 
There are scores of places where it has been worked for lime burning 
on a small scale and in recent years for crushed stone. Just west of 
Summerville two small quarries have been in recent operation. The 
stone has been burned by the heap method. A mine nearby supplied 
the necessary coal. In one of the quarries the shale had slumped down, 
largely concealing the limestone stratum. In the other the following 
section was exposed in August, 1929. 


Section of Vanport limestone in quarry west of Summerville 


Shale 20 feet 

Tron ore 2-4 inches 

Limestone 16 inches 

Shale and limestone 3 inches 

Massive limestone 3 feet, 9 inches 
(exposed) 


In Rose Township the Vanport is present near the hilltops in some 
places and elsewhere far down on tha slopes of Redbank Creek and its 
tributaries, especially Fivemile and Smathers Run. It varies from 3 
to 5 feet in thickness. In most places it is of good quality and has 
been locally quarried, but in a few localities it is shaly and siliceous 
and of little value. 

In Knox Township the Vanport is found in a few places in the west- 
ern part along the tributaries of Fivemile Creek but it appears to be 
absent in part or altogether along the south side of Sandy Lick Creek, 
although the strata which normaliy lie below and above are present. 
It also appears to- be wanting in Winslow Township, either because 
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of non-deposition or removal before the deposition of the overlying 
strata. 

Although the horizon of the Vanport is present in Union and Eldred 
townships, it does not seem to be developed there or, if at all, only in 
a few places. 

North of Brookville in Pine Creek Township the Vanport has been 
recognized in a few places but it is a very sandy and worthless bed. 
It appears ta pass gradually into a sandstone. 

In Washington Township the Vanport appears to be generally ab- 
sent. An exposure of 5 feet of ferruginous limestone one mile west of 
Rockdale may be the Vanport. It is highly fossiliferous and very dark 
in color. 

In Warsaw Township the Vanport is present in the area between 
Mill Creek and the State Highway north of Reitz. It has been quarried 
in recent years on a small scale by Hiram Morris about 1 mile west 
of Sugar Hill Station and burned for lime. At present the operation 
is idle. 

In the vicinity of Sugar Hill in Snyder Township the Vanport lime- 
stone is well developed near the tops of several small hills and has 
been quarried in numerous places. In 1929 two quarries were oper- 
ated. One of these, located one-fourth mile northeast of Sugar Hill. 
has been operated part of every year since 1907, usually only in the 
winter, to supply lime for local agricultural use. Some stone is sold 
for structural purposes. In 1928 the owner, Mr. D. D. Long, sold about 
10,000 bushels of lime. He has one iimestone lime kiln. The ledge 
is about 5 feet thick, the upper portion composed of several rather thin 
layers, the lower portion massive. The stone is somewhat more dove- 
colored than usual and breaks with a glassy fracture, slightly resem- 
bling the Freeport limestones. Fossils are less numerous than in the 
typical Vanport of the Allegheny River region. The iron ore layer on 
top of the limestone is from 2 to 6 inches in thickness and contains 
many fossils of corals and brachiopods. The overburden in the quarry 
is about 8 feet. 

About one-fourth mile east of Long’s quarry, A. Bovaird has a simi- 
lar operation but has worked on a smaller scale. Joseph Smith and 
Logan Bond have also quarried the Vanport in the same vicinity in 
recent years. 

Ashburner reports (3, p. 240-241) an outcrop of the Vanport lime- 
stone in the bed of Toby Creek, Snyder Township, a short distance from 
the Elk County line, that is 10 feet thick. He saw 8 feet above water 
level and 2 feet below. This is the thickest bed of Vanport known to 
the writer to occur in Jefferson County. Ashburner describes it as 
follows: ‘‘The exposure consists of seams of limestone from 1 to 3 
inches thick, which are heavily charged with iron. The structure of 
most of the limestone, where exposed, is concretionary, and the con- 
eretions contain the most iron. Small seams of iron pyrites and ealcite 
are found running through portions of the limestone beds. The lime- 
stone seams alternate with blue and gray slate, from a few inches to 
1 foot in thickness. 

“The high percentage of iron which the Ferriferous limestone (Van- 
port) is found to contain, not only at this locality, but at others in the 
district, has led many to suppose that it was a workable bed of iron ore. 
While selected concretions will probably run high enough kn iron to 
make it possible to use them as an iron ore, in the furnaces, no hope 
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should ever be entertained that the Ferriferous limestone will be found 
in this Vicinity containing a percentage of iron sufficiently high to make 
it profitable to mine as an iron ore. This limestone bed is the same 
as is quarried in the hill east of Brockport.’’ 

Close to the road between Richardsville and Munderf the Vanport 
lies close to the tops of the hills in several detached areas and has 
been quarried in a number of places near the outcrop for stone to: be 
burned for agricultural lime. The ledge was best exposed in 1929 in 
a small quarry about one-fourth mile northwest of the cross-roads at 
Munderf where it occurs in two massive layers, the upper 37 inches 
thick and the lower one 27 inches. In places the Vanport in this sec- 
tion is from 6 to 6% feet thick. The shale overburden at this point 
is from 15 to 18 feet thick. 


LIMESTONES ABOVE THE VANPORT 


The limestones of Jefferson County above the Vanport are much less 
regular in every respect than the Vanport. Although seven different 
ones have been named, certain regions that should have all present 
may be entirely devoid of limestone. The Upper Freeport is the most 
persistent and the most valuable, with the Lower Freeport next. The 
limestone horizons of the Conemaugh group are confined to the south- 
eastern part of the county. 

The Johnstown limestone, formerly widely known as the Johnstown 
cement bed, is rather widely developed in Jefferson County. Where 
present it is 114 to 21% feet thick and is rather impure. It is dark 
bluish-gray to light brown, somewhat fossiliferous, hard and teugh and 
breaks with an irregular fracture. In a very few places it has been 
quarried and burned for agricultural lime but the large percentage of 
impurities almost everywhere render it of very little value. 


The Lower Freeport limestone lies a few feet below the Lower Free- 
port coal. It is poorly developed in Jefferson County, there being only 
a few places where it attains a thickness of more than 3 feet. It has 
been quarried in a few localities for lime and pulverized limestone. 
It is a dark gray or bluish-gray stone when fresh, but weathers to a 
light yellow color. It is mainly non-fossiliferous, compact, crystalline 
and breaks with a conchoidal fracture. 

The Upper Freeport limestone is thickest in a narrow belt between 
Perryville and Worthville. It lies a few feet below the Upper Free- 
port coal. In the vicinity of Perryville it is about 10 feet thick in- 
cluding some interbedded shale. In a few places this member is 15 
feet thick although within a few miles it may be no more than 3 or 4 
feet, the ordinary thickness. Certain layers are fairly pure and yield 
a good grade of lime, whereas others are quite impure. In physical 
and chemical composition it varies widely. 

The Mahoning, Brush Creek, Woods Run, and Ames limestones are 
mainly impure and only locally developed in the southeastern corner 
of the county. With the exception of one occurrence of the Ames with 
a thickness of 14 feet, these limestones are thin. 

In Porter Township, the Upper Freeport limestone is developed near 
Porter. At one place Platt (2, p. 5) describes it as, ‘‘6 feet thick con- 
sisting of good stone, compact, 'prittle, and exhibiting its usual minute 
univalve shells. It has long been quarried both on the Travis and Me- 
Clelland farms, having been opened many years ago, when old Phoenix 
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furnace near Milton was in blast. The exposure at McClelland’s is 
the only good one of the Freeport upper limestone in Porter township. 

In Perry Township the Johnstown limestone is represented in the 
vicinity of Perryville where it is 3) feet thick (2, p. 10). ‘*The rock is 
hard and tough, with irregular fracture; its color is dark bluish gray ; 
it is fossiliferous ; its compesition is rather that of an impure limestone 
than of a cement. (For analysis, see table on page 442, analysis 10). 

Near Foundry Run the Upper Freeport limestone is well exposed. 
Platt (2, pp. 10-11) describes it as follows: ‘‘It is 10 feet thick, di- 
vided into three layers by small partings of shale. The top layer 1s 
an impure cement; the centre bench consists of excellent limestone ; the 
bottom bench though less pure than that above makes good quarry lime. 
Minute fossil shells were observed in all threa benches. (For analysis, 
see table on page 442, analyses 4a, 4b). 

Farther north on Foundry Run the Upper Freeport limestone meas- 
ured 8 feet in one place and 5 feet in another. South of Valier and 
on the opposite side of Mahoning Creek north of Fordham, the Upper 
Freeport limestone has been quarried in small operations for agricul- 
tural lime. On the hilltops near Grange and extending to the north- 
west corner of the township, limestone is developed in several detached 
areas. It is about 6 feet thick and has been extensively quarried in the 
past for agricultural lime. (For analysis, see table on page 442, analy- 
sis 5). 

In Young Township the Upper Freeport limestone has been reported 
at Lindsey (formerly Claysville) in the bed of the creek where it is 
ferruginous and otherwise impure. Ashley (5, pp. 56-61) shows a 
thickness of 6 feet here and 21% feet just north of Punxsutawney. He 
also reports the Woods Run limestone with a thickness of 29 inches, 
the Pine Creek limestone with a thickness of 30 inches, and Mahoning 
limestone with a thickness of 12 inches, all to the southwest of Punx- 
sutawney. 

Ashley (5.) reports the occurrence of the Ames limestone in Bell 
Township in the divide between Rook and Trout runs with a thickness 
of 14 feet and the Mahoning limestone with a thickness of 4 feet near 
Canoe Creek (Cloe P. O.). In Gaskill Township he shows sections 
of the Upper Freeport limestone as follows: 14 feet thick just north 
of Big Run, 2 feet thick near Winslow Station, and 12 inches thick 
near the head waters of Clover Run. 

In Ringgold Township the Upper Freeport limestone has been re- 
ported in several isolated localities in the basin of Little Sandy Creek 
ae is known to have been quarried for agricultural lime in a few 
places. 

In Oliver Township the Upper Freeport limestone is reported to 
oceur near the hilltop about 2 miles northwest of Cool Spring. (For 
analysis, see table on page 442, analysis 6). 

In Henderson Township, Platt (2, pp. 73-74) describes two limestone 
ledges about 73 feet apart on the divide between Windfall and Big 
runs and another one 70 to 80 feet higher about 114 miles farther east 
on a road leading to Stump Creek. The thicknesses were estimated to 
be about 3 feet each. Samples from each of the three strata analyzed 
by McCreath are given in table on page 442, analyses 1a, 1b, 2. 

Ashley (5) gives sections of the Ames limestone, 2, 4-2/3 and 5-feet ’ 
in thickness respectively in this same general locality. They probably 
represent at least one of the beds described by Platt. 
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Northward near the headwaters of McKee Run, Platt (2; p. 74) de- 
scribes a limestone more than 6 feet thick. Near the middle of the 
boundary line between Henderson and Winslow township he states 
that limestone was one time quarried. 


Near the East Branch in the eastern part of the township Ashley 
gives a section of 26 inches of the Mahoning limestone. 


The Upper Freeport limestone is developed on the hilltops north of 
Worthville in Beaver Township. It is composed of layers of different 
color and composition, aggregating about 15 feet in thickness. Some 
are of good quality, others not. The Lower Freeport and Johnstown 
limestones have also been recognized in the same vicinity. 


The Upper Freeport limestone is not well developed in Clover Town- 
ship as it has largely been removed by erosion. However, it is present 
in some of the higher hills northwest of Summerville near the Clarion 
County line where it is over 4 feet thick. 


In Knox Township the Freeport limestones are practically absent 
although one exposure of limestone has been reported close to the Me- 
Calmont Township line. 

A limestone stratum several feet thick has been reported from near 
the mouth of Sugareamp Run in the southeastern part of Winslow 
Township. The most active limestone operations in the township have 
been at Pancoast where for more than 50 years the Lower Freeport 
limestone has been intermittently worked for lime burning. In 1928 
the Reynoldsville Lime Company working here sold 559 tons of hydrate 
and 467 tons of pulverized limestone. There are several different kinds 
of rock in the quarry, ranging from a high grade, well crystallized 
stone to the dove-colored, fine grained, non-fossiliferous variety that 
breaks with a pronounced conchoidal fracture. Conditions are not 
favorable for a large output. At Sandy Valley the writer was told 
of the existence of a limestone ledge but it was not exposed at the time 
of our visit in 1929. 

In Union Township the Lower Freeport limestone lies near the top 
of a hill about 1 mile southeast of Corsica. (For analysis, see table 
on page 442, analysis 8). : 

Both the Lower and Upper Freeport limestones are reported to be 
present between Rockdale and Allens Mills and in the vicinity of 
Rattlesnake Run, Washington Township. Platt (2, p. 170) gives a 
quarry section of the Lower Freeport limestone near Allens Mills 
as follows: 
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The Lower Freeport limestone has been reported to be present in 
a few places in Eldred Township. 

In Snyder Township the Upper and Lower Freeport and the Johns- 
town limestones have been reported. South of the Little Toby Creek 
at Brockwayville the respective thicknesses are 5, 44%, and 2 feet. 
Analyses of samples from these beds are given in the summary table, 
analyses 3, 7, 9. 
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Analyses of limestones of Jefferson County 


la 1b 2 3 4a) 4b | & id) Reeds aa 
degra Rea | | | 

OaOOs .coc2eo 20 92.500 | 75.857 | 77.143 | 89.107 | 48.571 | 90.000 | 91.875 88.928 | 87.035 
MgOOs_ _-__-_-- 2.497.| 9.830] 4.691 | 1.611 | 23.762 | 2.860 | 2.421} 1.589 | 1.558 
AleOs, Fe2Os ---| 1.530] 4.230) 3.790] 2.140] 7.250] 1.285 | 1.312! 1.740 | 2.170 
10g) Gps ete wie 2.390 | 9.780 | 11.780 | 6.170) 16.660| 3.480/| 3.130 | 6.770 | 8.400 
SS a 028 017 1073 | 024 032 011 | .012 | .028 . -057 
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51.410 | 82.393 | 94.392 | 93.643 | 96.498 96.578 39.428 


3.962 1.891 1.702 | 1.816 | 908 | -832 1.816 

: 7.790 | 4.653 | 1.315| 1.810| .990|  .780) 4.760 

Og oka cee cast oke DOT ein acch eels as oe 1.910 |} 2.040; 1.300 1.280 51.450 
(Die eaten See eine sean .019 -033 | .800 -031 | -030 | 084 | -037 -O11 
Insoluble residue. --.------|=---.—-_- 33.900 B O20 Ne 2 Sie re oe ee | ee eee 


Descriptions of foregoing specimens: 

1. (a) Property of James Smith, 2 miles northeast from Big Run. In Lower 
Barren measures, 200 feet to 225 feet above Freeport Upper coal. Rather coarse 
grained, brittle, bluish gray. (4, pp. 87-88) (b) Same as above, but 125 feet to 
150 feet above Upper Freeport coal. Fine grained; rather hard and tough; pearl 
gray. (4, pp. 87-88) 

2. Jacob Smith, 2 miles north from Big Run. 150 feet to 175 feet above Free- 
port Upper coal. Fine grained rather brittle; with conchoidal fracture; ir- 
regularly seamed with calcite; dark bluish gray. (4, pp. 87-88) 


8. Upper Freeport limestone. N. B. Lane’s property, 1 mile southeast from 
Brockwayville. Fine grained; brittle; sparkles with calcite; generally pearl gray. 
(4, p. 88) 


4. Upper Freeport limestone. John Iler’s property. 1 mile N. W. from Perry- 
ville. (a) Upper bench. Hard and tough; appearance sandy; fracture, irregular; 
color, light pearl gray; (b) Lower bench (?) Rather fine grained; comparatively 
brittle; mottled with calcite; bluish gray. (4, p. 88) 


5. Freeport limestone. From property of D. Hopkins, 2 miles northwest from 
Frostburg. Very fine-grained and brittle; mottled with calcite; pearl gray. (4, 
pp. 88-89) 


6. Freeport limestone. From property of A. Huffman, 2 miles northeast from 
Northville. Fine-grained; brittle; mottled with calcite; pearl gray. (4, pp. 88-89) 


7. Lower Freeport limestone. N. B. Lane’s property, one mile southeast from 
Brockwayville. Fine-grained; hard and brittle, brownish gray. (4, pp. 88-89) 


_ 8. Lower Freeport limestone. From Evans Round Top, one-half mile east from 
Corsica. Fine-grained; hard and brittle; brownish gray. (4, pp. 88-89) 


9. Johnstown cement bed. N. B. Lane’s property, one mile southeast from 
Brockwayville. Hard and tough; argillaceous; more or less stained with iron 
oxide; color, generally dark gray. The ignited ‘insoluble residue’ contains: silica, 
27.570; alumina, 4.800; sesquioxide of iron, trace; lime, trace; magnesia, .245 
(J.M.S.) (4, p. 89) 


10. Johnstown cement bed. John Iler’s property, one mile northwest from 
ESS Rather hard and tough; fracture, irregular, rough; dark bluish gray. 

» D. 

11. Vanport limestone. ©. Bovaird, 3 miles northwest of Brockwayville. Fine- 
grained; brittle; pearl gray. (4, pp. 89-90) 

‘7 yas eee From property of William Hanna, 2 miles north- 
east from Sprankle’s Mills. Hard and tough; fine-grained, full of fossil casts; dark 
bluish gray. (4, pp. 89-90) ; 

‘13. Vanport limestone. From property of A. HEnty, one-half mile southeast 


Ab-o0hi, es Fine-grained; brittle; fossiliferous; light bluish gray. (4, pp. 
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14. Vanport limestone. Samuel Shield’s property, one mile north from Dow- 
lingyille. Rather fine-grained; fossiliferous; sparkles with calcite; pearl gray. 
(4, p. 90) 

15. Near Frost’s house, four miles east from Brookville, on Ridgeway road. 
Appearance, sandy, exceedingly hard and tough; fracture, slightly conchoidal; color 
bluish gray. (4, p. 90). 
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JUNIATA COUNTY 


Limestones are widespread throughout Juniata County. Of the 
13 townships in the county, only Greenwood appears to have no 
limestone of economic value. Nearly all of the limestones belong to 
the Helderberg (including Tonoloway) group, but limestones belong- 
ing to the Ordovician System, and the Salina and Onondaga are also 
developed sparingly. 

At present there is little activity in limestone quarrying. Although 
scores of abandoned quarries can be seen throughout the county, 
nearly all are small. They were mainly worked by farmers who 
quarried and burned a little stone occasionally for use on their own 
farms and to sell to their immediate neighbors. Some was used on 
the roads and for the construction of houses. Nowhere in the county 
do the limestones appear to be sufficiently thick and pure to justify 
any large development. The few quarries that have been worked in 
recent years have furnished stone for highway construction, concrete 
structures, and for burning for agricultural use. 


CANADIAN AND ORDOVICIAN LIMESTONES 


The only limestones of the Canadian-Ordovician in Juniata County 
are exposed in Black Log Valley in the extreme northwest corner of 
the county. The talus from the shales and sandstones of the adjoin- 
ing hills largely conceals the limestone but it is reported to have been 
quarried on a small scale at one time. Its limited distribution pre- 
vents it from being of any economic importance. It seems to repre- 
sent the top of the series so prominently developed and extensively 
worked in Kishacoquillas Valley in Mifflin County. 


HELDERBERG LIMESTONES 


The Helderberg (including Tonoloway) limestones of Juniata 
County extend in two continuous bands across the entire county from 
northeast to southwest. 

The northern band enters the county at Richfield and runs west- 
ward through Cocolamus and MedAllisterville, bending south at the 
latter village and outcropping about a mile north of East Salem. It 
then runs southwest for about ten miles to a point southeast of 
Mifflintown where it is sharply folded and extends across Juniata 
River nearly to Allendale. From Mifflintown the outcrop on the south 
flank of the fold bends back to the southeast, passing directly south 
of East Salem. The line of outerop then reverses its direction and 
crosses Juniata River at Port Royal where excellent exposures of it 
ean be seen along Tuscarora Creek. It continues the southwestward 
trend past MeCoysville and Peru Mills, leaving the county along the 
southwestern line. 

The southern band enters the county east of Thompsontown and 
extends in a westerly direction, crossing Juniata River near Mexico 
and passing through Pleasant View and Honey Grove, and leaves 
the county near Waterloo. 

In practically every place where the Helderberg has been quarried 
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in the county considerable shaly stone of little value is encountered. 
In most openings the dark blue limestone that was quarried is from 
20 to 30 feet in thickness although in a few places it is as much as 
60 feet thick. In seeking suitable stone attention must be given to 
avoid the more shaly beds. If this is done, a fairly large quantity 
of good stone can be obtained. 


DESCRIPTION BY DISTRICTS 


Cross Keys—Peru Mills—McCoysville Area. East of Cross Keys, 
on the Vaughn property, the Helderberg is cut by a small stream 
and a considerable thickness of strata is exposed. The beds are very 
hard and siliceous. A small amount of material has been removed 
for lime burning purposes. The overburden, consisting of flint and 
shaly limestone, is very deep and would interfere with development. 
The rock in the southern end of the exposure is rather thin bedded. 

Half a mile east of MeCoysville the abandoned Whittock quarry 
is located. The height of the working face is about 45 feet and the 
width about 60 feet. The strata dip about 45°S. The first bed on 
the south is a massive, gray, crystalline limestone 10 feet thick and 
analyzing 96 per cent CaCO,. It produces a peculiar odor when 
struck. The remaining beds to the north are of a blue gnarly char- 
acter, averaging about two feet in thickness, becoming very thin 
bedded and of a light blue color at the north wall. The limestone 
forming the wall is shaly and of low specific gravity, reminding one 
of thick cardboard. Sun eracks are well developed on this material. 

The gnarly blue beds in the quarry contain many fossil brachiopods, 
mollusks and crinoids. The gray crystalline beds exhibit beautiful 
specimens of coral and tiny brachiopods. The south wall is composed 
of a tough brown bed of rotten shale containing nodules of limestone. 
This bed caused great difficulty in the quarry operation as did the 
thin bedded material to the north side of the quarry. 

The overburden proper is not deep, averaging about three feet. 
However, the clay penetrated to a depth of about 20 feet between the 
beds and had to be blasted down with the stone. 

A well 120 feet deep failed to penetrate the limestone at this point 
and provided only two gallons of water per minute. 


Tuscarora Valley Area. The Helderberg extends across the county 
in the valley lying to the north of Tuscarora Mountain and has been 
worked in a great many places. 

North of Honey Grove, the abandoned Allen quarry is located on 
the south flank of the most northerly of the two limestone ridges. The 
quarry has been but little developed. Bedding could not be seen, but 
farther to the east, the thin-bedded blue limestone dips into the base 
of the hill. The strike of the formation at this point is N.45°. The 
bottom layers in the quarry are very hard and somewhat siliceous. 
Fossils are entirely lacking. The middle beds are more or less erystal- 
line and deep blue in color. Few. fossils occur in the middle portion, 
but above this more or less crystalline layer the beds are very fossilifer- 
ous. All the fossils are poorly preserved. Among them are corals, 
erinoids, and a few brachiopods. The old Allen quarry is probably 
the only good exposure in the western end of the valley. 
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In the eastern end of the same valley, the abandoned quarries in 
Turbitt and the adjoining townships show the Helderberg very well. 
The first quarry in this area is located high along the hillside about 114 
miles from Port Royal on the road to Ickesburg. In this quarry the 
beds appear to be quite massive and ean be followed along the hillside 
for some distance. The pike cuts across the strike of the formations 
and shows them to be quite shaly. Along the road from Tuscarora 
Creek to the main highway from Port Royal to Ickesburg 32 different 
layers were counted in a thickness of three feet. 


The second quarry is located along the same hillside about half a 
mile east of the road forks and here the rocks have apparently the 
same attitude as in the first quarry—strike N.69°E. and dip 42°NW. 
The lower layers appear to be more or less rotten and*gnarly and very 
thinly bedded, but a deep cut along the hillside farther down the dip 
revealed massive beds of a blue gray to a gray fossiliferous crystalline 
limestone. Considerable clayey matter is present. A kiln at the base 
of the hill is being operated by Mr. Groneger. 


About 400 yards farther east and along the south side of the road, 
about 10 feet of strata are exposed. They show practically the same 
lithological features and attitude as noted above. 


Along the south side of the road near Hertzler’s store, there is an 
excellent outcrop of the Tentaculites bed and the exact position of the 
Helderberg can be seen. Several rods to the east is a quarry in the 
Shriver chert member, and still farther east, the Oriskany is exposed 
in the railroad cut of the Tuscarora Valley railroad. 


Just north of Mexico Station on the Pennsylvania R. R., on the west 
side of Juniata River, there is an excellent exposure of Helderberg 
‘limestone. The strike of the beds is approximately parallel to the 
railroad so that only about 150: feet of beds is exposed although the eut 
is about one-fourth mile long. Most of the limestone is gnarly and 
tough, with many fossils in certain layers, but near the base the beds 
are decidedly shaly. Some of the massive beds might furnish satis- 
factory stone for construction purposes, but the stone from this place 
was condemned by the State Highway testing laboratory. 

This formation can be traced across Juniata River about one mile 
below Mexico Station where it was studied in Benner’s quarry. In 
this quarry the main mass of rock has been extracted along the strike. 
Here the cut is 50 feet wide and runs practically due east-west. The 
rock for the most part is used for township road work, although the 
immediate community is also supplied with burned lime. 


The Hamilton quarry is one and one-half miles farther east and 
shows a thin, platy formation with beds averaging six inches to three 
feet in thickness. But as in the Benner quarry, the better grade of 
stone has been removed. 


A short distance southwest of the station at Mexico there is a ridge 
about 125 feet in height with a trend of about N.75°E. On the north 
side of this ridge there is a band of Helderberg limestone about 100 
feet in width which is low in silica but both overlain. and underlain by 
thin-bedded, shaly, fossiliferous, high-silica limestone. The strike of 
the strata is N65°E with dips to the northwest from 45° to 75°. An 
average of 17 samples of the low silica stone is as follows: 
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Analysis of Helderberg limestone near Mexico 
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The Hamilton quarry is 1144 miles farther east and shows a thin, 
platy formation with beds averaging six inches to three feet in thick- 
ness. But as in the Benner quarry, the better grade of stone has been 
removed. 


Johnstown-Miflintown-McAllisterville-Richfield. Area. The Helder- 
berg limestones form a continuous band from Mifflintown to Richfield 
in a fairly straicht line, except near McAllisterville, where several local 
folds cause the limestone to be offset to a distance of about 114 miles. 
They are found in the valleys of Lost, Cocolamus, and west branch 
of Mahantonga creeks. In this distance there are a great many aban- 
doned quarries where stone was once quarried for lime burning. Most 
of them expose from 15 to 40 feet of dark colored to gray limestones, 
some of which break with a glassy fracture and others are harder and 
more siliceous. Shaly beds are common and yet, with care, stone ac- 
ceptable for lime burning or for highway purposes ean be obtained. 
During the summer of 1931, only a few quarries were in operation 
in this area. 

East of Johnstown on the Mason Pardner farm, a bed of limestone 
12 feet thick cans the top of a long low hill. The beds dip about 10°N. 
The stone is bluish white and breaks with a blocky fracture, producing 
many slabs. Brown shale at least 30 feet thick underlies the Jimestone. 
Exnosures at Mifflintown show the same strata. 

The most active quarry seen in Juniata County in 1931 was located 
about 1% miles southeast of McAllisterville and worked jointly by the 
Mapleton Limestone Company to obtain stone for the State highways 
and by Amos Laver to get stone for burning in 2! kilns which he had 
in operation. The height of the working face ranges from 50 to 60 
feet. Over most of the quarry the beds are practically flat but at the 
south side bend down steeply. The stone is mainly in rather massive 
beds of bluish-black to gray limestone with onlv a small amount of 
shaly material. There is an overburden of 8 to 10 feet of rotten rock 
which must be strinned and wasted. Beneath this layer some of the 
stone is altered to a yellowish earthy color. but this is only superficial 
and the stone is still solid. Only one prominent clay pocket was seen. 
For the crusher, the stone is loaded in nart by steam shovel but in part 
by hand. The stone burned for lime is all carefully eo and Joaded 
by hand. 

About 1 mile south of Evendale, Page and ee are overating 
on a small scale to get limestone to supply a small kiln, They are 
working in a quarry that about 1925 was worked for road stone. 
Beneath a layer of soil and rotten rock about 1 to 2 feet thick, there 
is a bed of gnarly thin-bedded rock which in turn overlies massive 
limestone of good duality for either lime or crushed stone. 

On the road to Coecolamus, a short distance east of McAllisterville, 
the Lennart quarry, now ahandoned, shows two layers of a rather hard, 
blue limestone, ahont 25 feet thick. Included in the formation near 
the hase is a 6-inch ledge of shaly material. The rocks dip about 
15°SE. 


: 
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North of Cocolamus there are three abandoned quarries, Emey, Hoff- 
man, and Erisman-Smith. There are four old kilns on the properties 
and the people say that quarries in this section date back to 1797. The 
upper layers in the Erisman-Smith quarry show a flinty overburden 
and are made up of grayish, impure limestone which contains few fos- 
sils. Directly beneath this grayish limestone there is a blacker lime- 
stone which reaches a thickness of about 12 feet. This latter rock. 
breaks with a distinct glassy fracture. Beneath it the limestone be- 
comes somewhat siliceous. 

Following Lost Creek westward along the northern flank of Lost 
Creek Ridge, one comes to the Foulkrod quarry. Here the anticlinal 
arch of the valley can be seen, the southern flank being well exposed 
at the east end of the quarry, which is about 65 feet high and about 
100 yards long. The rocks dip 40°SE and quarrying is simplified by 
the shattering the rocks have suffered. Four kilns on the property 
were producing 16 tons of lime a week in 1921. The selling price of 
lime was then $7 a ton. 


Section exposed in the Foulkrod quarry 


Keyser limestone: 


Feet 
Shaly limestone, not good’ for lime ...-.-0..%---..- 8 
Blue to black limestone, shattered ..............-- 20 
Blue gray limestone, very hard ........-.-..2..-e0- 1% 
Bluish-black limestone (‘“‘quarry rock’), veins ...... 35 


In that portion of the Lost Creek Valley where the limestone belt 
broadens out, a quarry has been opened and then abandoned. The 
operator was a Mr. Stouffer. The beds exposed are practically the 
same as at the Foulkrod operation. 


SALINA, MARCELLUS AND ONONDAGA LIMESTONES 


Impure limestones of little economic importance, although they 
have been worked on a small scale in a few places, have been noted 
within the Salina, Onondaga and Marcellus formations of the county. 
It seems probable that the limestones referred to the Marcellus should 
be referred to the Onondaga. The Salina limestones are best de- 
veloped in Walker and Milford townships and the Onondaga in 
Fayette Township, where an 8-foot bed of fair stone of a dark 
blue color was once quarried at Browns Mill (Cocolamus P. 0.), 
in Delaware Township where it is about 15 feet thick and impure, 
in Milford Township, in Tuscarora Township where there is a 10 to 
15 foot bed of greenish limestone which weathers to a buff color, and 
near Peru Mills in Lock Township where a rather shaly limestone is 
developed. 
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LACKAWANNA COUNTY 


There are no limestones of economic importance in Lackawanna 
County. Within the Catskill group, consisting almost entirely of 
sandstones, there are some beds of calcareous sandstones or breccia 
that have been called limestones locally. One of these exposed in the 
vicinity of Crystal Lake, has been termed the Cherry Ridge lime- 
stone, but it really is sandstone with a low percentage of lime. 


LANCASTER COUNTY 


Laneaster County has a greater area of exposed limestone than 
any other county of Pennsylvania, and all the limestones belong to 
the Cambro-Ordovician series except some undeveloped Triassic con- 
glomerates in the vicinity of Bainbridge. They form a practically 
continuous broad, eas‘-west. band that traverses the central part of 
the county, and constitute the surface rocks of one-half the county. 
The fertility of the residual soils formed by the decay of these lime- 
stones is especially high and has won for Lancaster County the 
ae position of the richest agricultural county of the United 

tates. 

As in other sections of the State, the relatively soluble limestones 
underlie the valleys. The higher ridges in the northern and southern 
portions of the county are composed of sandstones, shales, schists, 
gneisses, trap, and other varieties of resistant rock. 


Uses. The limestones of Lancaster County have been quarried in 
almost every section of the limestone belt. In the Lancaster quad- 
rangle Professor H. Justin Roddy has found 191 localities where 
limestone quarries have been opened. As this comprises less than one- 
third of the limestone area of the county, it is probable that there 
are as many as 300 abandoned and working limestone quarries 
altogether. As in other sections of the S‘ate, most of these quarries 
were small openings that furnished only a limited amount of stone 
for local use and have long since been abandoned. 

Probably the earliest use of Lancaster County limestones was for 
building purposes and there are many fine old residences throughout 
the county that show the beauty of the local limestones. On the 
whole the limestones of the region are.not well adapted for such use 
as there are few places where good building material can be obtained 
without an undue amount of waste. Most of the stone is closely 
jointed and the joints intersect at such angles as to require much 
work in dressing. The marble of the county is said to resist weather- 
ing poorly. However, some buildings are constructed entirely of local 
limestone and it has generally been used throughout the limestone 
belt for foundations. 

For many years the farmers used lime freely for fertilizing the 
soil and many small quarries were opened to furnish the stone for the 
small local kilns. At present few farmers can afford to make the 
lime that they need because agricultural lime can be bought so 
cheaply, and the small farm kilns are now in ruins. In a few places, 
favorably situated for shipping, lime is still being burned and in large 
quantities. The largest operations in recent years have been the J. H. 
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Baker quarries at Billmeyer along Susquehanna River and the Belle- 
mont quarries southeast of Kinzers. 


Limestone and dolomite have been quarried for fiux in several 
places. When the local iron ore mines were in operation, a number 
of furnaces were supplied with limestone from nearby quarries. 
Several quarries in the Martieville region were worked for flux to 
use in the nearby iron furnaces. Lancaster County limestone was 
also used to smelt the nickel ores that were long mined near Gap. 
With the closing of the iron mines and furnaces of the region, the 
use of the local limestone for flux has diminished. The requirements 
for fluxing stone that can be shipped to compete with other lime- 
stones have increased so that now only the best quality stone can be 
regarded. The J. E. Baker Co. has shipped considerable low magnesian 
and high magnesian fiuxing stone from their extensive quarries at 
Billmeyer and formerly quarried a dolomite near Bamford that was 
shipped for flux. The analyses that follow show that good fluxing 
stone occurs in several places in the county. 

Since the development of macadam and concrete roads and concrete 
structures of all kinds, there has been an excessive demand for crushed 
limestone and many abandoned quarries have been reopened and new 
ones have been developed. The Cambro-Ordovician limestones almost 
everywhere in the State possess the requisite qualifications for road 
building and concrete and Lancaster County has supplied much 
crushed stone for use both within and without the county. Some of 
the localities where large quarries are worked for crushed stone are the 
following: one mile southeast of Columbia, 3 miles northwest of 
Lancaster, the Orehard quarry at Quarryville, and the Bellemont 
quarries southwest of Kinzers. There are scores of places where de- 
sirable stone for crushing can, be obtained if at any time the demand’ 
cannot be met by the present operations. 

Two different areas have been prospected with the idea of building 
Portland cement plants. One of these is located one mile west of 
Brownstown and the other one mile northwest of Florin. It is be- 
lieved that careful investigation might result in the location of satis- 
factory deposits for this purpose but it is evident that detailed ex- 
amination is necessary. 

For a short time some stone was quarried about 3 miles south of 
Mount Joy for the purpose of extracting the magnesia. It is a low- 
silica dolomite. 


Division of the limestones into formations. Until recently the lime- 
stones of the Lancaster Valley had not been differentiated although 
the paleontological work of Professor Roddy of Franklin and Marshall 
College had proved the existence of both Cambrian and Ordovician 
strata. Stose and Jonas (10, pp. 358-366) have proposed the classifica- 
tion of the limestones given in the following table. 
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Generalized geologic section of Lancaster County 


Age Name 


Conestoga limestone 
(probably older than, 


Thickness 
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or in part equivalent to, 1000+ 
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a Kinzers formation 


Vintage dolomite 


2000 


2000+ 


1000+ 
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Character of rocks 


Dark slaty limestone, coarse limestone 
and marble conglomerate, thin-bedded 
granular blue limestone, micaceous 
limestone and thin graphitic. slate. 
Contains brachiopods and _ crinoid 
plates and stems of probably Chazy 
age, Overlaps southeastward on all 
formations from the Ledger dolomite 
to the Harpers schist. 


Dark gray shale containing graptolites 


of Normanskill type and thin crinoidal 
limestone at base; gray, green, and 
purple slates and green impure sand- 
stone above. 


Light blue and gray pure limestone, 
light gray magnesian limestone and 
dolomite, containing a little chert. 
Carries Beekmantown fossils. 


Massive light blue limestone contain- 
ing Cryptozoon reefs, thin-bedded 
wavy laminated limestones, fine grained 
white marble, sandstones and sandy 
conglomerates, and dolomite. 


Cream-colored to white, fine-grained 
impure marble, mostly thinly laminated 
to shaly. Weathers to shaly yellow 
tripoli and yellow earthy soil. 


Granular, gray to white dolomite, 
mostly thick-bedded, some beds of 
which are siliceous and weather to 
rust-stained granular cherty layers. 
Forms deep red granular soil. 


Siliceous banded dark blue limestone, 
impure dolomite weathering to dense 
buff tripoli, spotted white marble with 
wavy impure partings, and in lower 
part shale which contains an Olenellus 
fauna. 


Massive, glistening, coarse-grained, 
dark gray dolomite, weathering whitish 
with scattered crystalline blebs, and 
dark blue dolomite with argillaceous 
partings, weathering knotty or len- 
ticular. 


The Vintage, Kinzers, and Ledger are equivalent to the Tomstown dolomite. 


The following descriptions are taken largely from the published 
. works of G. W. Stose, A. I. Jonas, and E. B. Knopf (see bibliography 


at close of chapter). 
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Fig. 17. Limestone areas in Lancaster County. 

1. J. BE. Baker Co. , 2. Penn Lime and Stone Co. 3. Jacob Strickler. 4. J. N. 
Stauffer & Bro. 5. N. S. Newcomer & Son. 6. A. M. Eshleman. 7. I. S. Siegrist. 
8. C. C. Winters. 9. Harry E. Gantz. 10. A. F. Metzgar. 11. J. L. Kauffman. 
12. J. D. Bucher. 18. Theodore L. Forney. 14. Binkley Bros. and Ober. 15. 
Isaac Stauffer. ; 16. C. P. Risser. 17. John Seibert. 18. Binkley and Ober. 19. 
Thomas H. Erb. 20. Abraham HE. Binkley. 21. Clarence D. Stoner. 22. J. C, 
Buddine. 23. Dolomite Products Co. 24. Clarence D. Stoner. 25. Clarence D. 
Stoner. 26. Conestoga Traction Co. 27. John B. Heidig. 28. Walter B. Kendig. 
29. J. M. Brenner. 30. Denlinger and Johnson. 31. Brenner and Heistand. 32. 
H. R. Miller. 83. Brenner and Heistand. 34. Aldus Zittle and Bro. 35. Lampeter 
Township quarry. 36. Bellemont quarries. 37. J. L. Denlinger. 38. E. A. Slay- 
maker. 39. Jacob Z. Landis. 40. A. B. King. 41. Orchard quarry. 42. Levi F. 
Zook. 43. Elmer Meyers. 44. Aaron Good and Bros. 45. J. C. Showalter. 46. 
Eli W. Shreiner. 47. Henry Martin. 48. David Burkholder. 49. William R. 
Good. 50. Ferris Martin. 51. C. 8S. Martin. 52. A. C. Kurtz and Sons. 53. S. B. 
Keller. 54. R. M. Hertzog. 


CAMBRO-ORDOVICIAN LIMESTONES 


Vintage dolomite. ‘‘The Vintage dolomite (4, pp. 24-25) comprises 
in general a heavy-bedded gray dolomite, which weathers to a whitish 
chalky surface, and a knotty dark-blue dolomite with hard argil- 
laceous beds and partings. Some of the beds are sparkling gray to’ 
blue, mottled with lighter or darker siliceous and ecaleareous blebs 
that stand out in relief on the weathered surfaces. The impure 
basal beds are a cream-colored to pinkish-white fine grained marble, 
in places micaceous, which contains sphalerite at one place in the 
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Manor Hills and is a distinctive horizon marker generally recognizable 
by its lithologie character. The dolomite weathers to a characteritsic 
dark-red or maroon granular soil with few rock exposures. The best 
exposure of the formation in the region is in the cut of the Pennsyl- 
vania Railroad at Vintage, 13 miles southeast of Lancaster, where 
the following section was measured: 


Section in cut of the Pennsylvania Railroad west of Vintage, Pa. 


Kinzers formation: Feet 


Dark graphitic shale. 
Argillaceous dolomite with dark carbonaceous partings; weathering 


to earthy rock or tripoli in which fossils are evident .............. % 
Vintage dolomite: 
Light-gray massive dolomite without bedding ................008. 33 
Wovered ss probably dolomite nte.a's stresoe boc is Glaetnk Rieke aaente ms Jes 100 
Massive sparkling gray-blue mottled dolomite; weathers chalky. with 
siliceous and calcareous blebs in relief ........... ccc eee ee cees 30 
Blue dolomite, wavy bedding, with micaceous partings ............- 25 
PHN MICACEOUS  SHALEN wees, Aeris eee eee ieee ais ole teres cele Beek ne aaleiele 5 
Blue argillaceous dolomite; weathers to thin slivers, with some blue 
PAUSSUVEMIGLOMEES, DANS mnie re eh tik ais, eo coe aes lavsite tsi ale, wre ieteens, ovanereereaces 15 
Granular dolomite, light gray mottled with blue, in 5-foot beds ...... 35 
Dense darker blue massive dolomite with some granular blebs and 
argillaceous partings; weathers chalky ........c.csscccessccecs 100 
acho and dark mottled NdOlOMILE. .hien snc clsg cies eieusle ape aisle See me dials 35 
Gray massive dolomite with wavy partings and granular blebs ...... 150 
Largely covered; probably dolomite; dark glistening dolomite, in part 
thin=beddeds MearI PANE! (ee .ce-\a\ cele ciesi cts cho lor sve era;che)s)0 ais 4.e ee: ose epaholelere 200 
728 


““The Vintage dolomite makes a narrow band, more or less dis- 
jointed by faulting, along the south foot of Chestnut Hill from Colum- 
bia to its east end, northwest of Rohrerstown. The band swings 
northward around the plunging end of the Chestnut Hill anticline 
and makes a belt of somewhat greater width around the northern 
part of Chestnut Hill to Marietta Junction. It underlies most of 
the lowland between Silver Spring and Chestnut Hill. Several small 
areas of the ‘Vintage dolomite occur in the triangular fault blocks 
northwest of Marietta Junction. The dolomite forms most of the 
lowland which extends from a point near Landisville to Landis Valley. 
Another area of the formation surrounds the hill of Antietam sand- 
stone near Binkley. <A belt of Vintage dolomite surrounds the anti- 
clinal hill of Antietam quartzite south of Mountville, and very nar- 
row bands of the formation with few outcrops surround the other 
anticlinal hills of the Antietam and older formations in the Manor 


Hills.”’ 

“‘The Vintage dolomite (6, pp. 50-51) is exposed north and west 
of Mine Ridge upland on the slopes of the ‘sand hills,’ made up of 
Antietam -albite schist, which it surrounds. It occupies valleys also 
between the Cambrian schists and the. blue slaty Conestoga limestone. 
North of Gap it underlies the valley west to Bellemont and Leaman 
Place and forms a narrow valley that extends 8 miles west of Belle- 
mont. The best exposures lie in the cuts of the Pennsylvania Rail- 
road from Leaman Place to Kinzers. There is a large quarry in 
Vintage dolomite now operating at Kinzers, north of the Lincoln 
Highway, where the rock quarried is crushed for road metal. In 
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the valley of Pequea Creek north and east of Lime Valley there are 
many good outcrops of dolomite in stream cuts and old quarries. It 
is well exposed farther southwest along Pequea Creek near Burnt 
Mills.’’ 

‘‘The Vintage dolomite (3, p. 11) occurs in six areas in the New 
Holland quadrangle. In places it occupies valleys between ridges of 
Antietam quartzite and of the overlying Kinzers formation ...... 
It occurs near Vintage in the southeastern part of the quadrangle, 
and in narrow areas south of Ledger and Salisbury, on the flanks 
of Hollow School and Laurel Hill ridges and south of Geist.”’ 


Kinzers formation. ‘‘The Vintage dolomite (4, pp. 26-28) grades 
up into the Kinzers formation, which makes narrow ridges separating 
the valleys underlain by the Vintage from the valley areas of Ledger 
dolomite. The most conspicuous ridges of the formation are those which 
extend through Bamford and Mountville. The formation consists of 
hackly blue shale with thin earthy dolomite which weathers ribbed and 
white spotted nodular marble (called in the field ‘leopard rock’) with 
blue to buff wavy dolomite partings that weather to a peculiar knotted 
wavy structure. 

‘* At the base there are thin beds of impure dolomite which grades 
into the underlying Vintage dolomite and weathers to a fossiliferous 
yellow earthy rock or tripol. A section measured in the cut of the 
Pennsylvania Railroad at Kinzers, 13 miles southeast of Lancaster, 
is as follows: 


Section of Kinzers formation at Kinzers, Pa. 


Feet 
Dark-blue limestoné, with wavy partingS .....25...ccccccneschsecccss 10 
Thick Vightsgtay dolomite: Wise wanes awe = 0's aisle Cua ecle craic ag ade e Regie ets ate 12 
Datk-blue limestone. ‘with (qvavy DAaALtiNee...<.<.6 06s a8ssaecc sta, uae san 6 
Spotted white nodular marble with buff dolomite partings (“leopard 
TOG) eae to buc eis Gears a8 cane dicierindlore e Tereee,o suesciek GOR CTE ERTS ae 5-10 
Blue limestone with some siliceous banding, slightly wavy ............ 8-10 
Highly siliceous banded dark limestone, weathering to buff earthy network 8-6 
Thick-bedded earthy dolomite, weathering to tripoli .................. 2-4 
Spotted white marble with some crenulated dolomite partings (“leopard 
POCK) eh ects eisiakeveg he a0 6 atial ar 1s Sy, au s@ia Suet ie) aie) Shaye ade Gey vere shot MMS ee co 8-6 
Wavy banded blue limestone with fine argillaceous laminations at top .. 10 
Dark" fissiled: shale oes iets « He antiiets Oe Pod dale ee eee, Cee che 35-70 
Fossiliferous earthy blue dolomite, weathering to buff or orange-colored 
tripoli with hard brown skin; irregular base with dolomite pebbles .. v¢ 
Massive jight-rrays dolomite (Vintage) os -cees cous ceienaeie ae cee eee 
150+ 


‘“‘The Kinzers formation (4, pp. \28-29) makes a line of low knobs 
and ridges near the foot of the south slope of Chestnut Hill. Northeast 
of Columbia, where the dips are gentle, the white spotted marble and 
ribbed impure limestone above the shale are well exposed. Farther 
east only a thin band of shale has been seen, probably because of steep 
dips and narrow outcrops. At Mountville the shale makes a rather 
prominent hill where it lies in a syncline between the Chestnut Hill 
and Mountville anticlines. A slender band of shale and white spotted 
marble lies along the north side of the North Manor Hill anticline 
following Strickler Run. Northeast of the Marietta road the dips are 
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again gentle and the upper part of the formation makes a wide band 
around the plunging end of the anticline. West of Bamford, on the 
north side of the anticline, only a thin band of the shale has been 
observed. Beyond Marietta Junction the shale on the north side of 
the anticline is faulted out. The Kinzers formation makes small ridges 
in the four triangular fault blocks south of Salunga and a larger 
ridge south of Landisville. Several short hills of shale occur north- 
west and northeast of Fruitville in the Fruitville anticlinal horst, and 
longer curving hills of shale lie in the fault block north of Shreiner.’’ 

“The Kinzers formation (6 p. 52) in the McCalls Ferry-Quarryville 
district occurs in two synclinal folds in the Vintage dolomite 2 miles 
north of Gap.’’ 

‘““The Kinzers formation (3, pp. 11-12) is exposed in the southern 
part of the New Holland quadrangle, where it forms narrow ridges 
separating the valleys underlain by Vintage dolomite from the valley 
areas of Ledger dolomite. The most conspicuous ridges extend north- 
east of Weavertown, south of Ledger, and from Leaman Place to 
Buyerstown and eastward. The Kinzers formation occurs also in small 
anticlinal hills surrounded by Ledger dolomite.’’ 


Ledger dolomite. ‘‘The Ledger dolomite (4, p. 31), which overlies 
the Kinzers formation, is the upper formation of the Lower Cambrian 
caleareous series. It is in general a massive-bedded sparkling white 
or light-gray coarse-grained dolomite, in part mottled by fine dark- 
gray spots. A few beds are dark gray; others are dark blue; a little 
is fine grained. In general it is a very pure dolomite, but near the 
middle there are siliceous or cherty beds which weather to irregular 
pitted ferruginous chert. It is so massively bedded that bedding 
planes are seldom seen except in the upper layers, which are thinner 
and better bedded. It weathers to a dark granular crumbly surface 
and forms a characteristic deep-red granular clay soil which in places 
contains rough ferruginous chert. 

“<The dolomite weathers so readily that it is nearly everywhere 
covered by the deep, red soil and has few rock outcrops. Its character 
is best observed in quarries, such as the Bellemont quarry, 2 miles 
north of Lancaster, and the Dolomite Products Co. quarry, at Shreiner. 
Good exposures may also be seen in the railroad cuts south of Diller- 
ville, where some of the rock appears to be nearly a pure calcium lime- 
stone. The high-calcium limestone in the large quarries in the vicinity 
of York and Hanover is in the Ledger formation, and from a study 
of the rock in these quarries the writers have concluded that the 
original rock was a pure high-calcium limestone which in most places 
has been altered to dolomite by the replacement of some of the calcium 
‘by magnesium. This accounts for the coarse character of the dolomite 
and the general lack of bedding planes. 

‘“As exposures of the formation are rare, and the bedding of the 
dolomite difficult to determine, the thickness of the formation can not 
be measured. It is estimated to be about 1,000 feet.’’ 

“‘The largest area of the formation in the Lancaster quadrangle 
lies just north of Lancaster, where it is about 1% miles wide. This 
wide belt extends from the east edge of the quadrangle to Dillerville 
and thence northward to Fruitville, comprisine some of the richest 
farm land in the quadrangle. The formation also extends eastward 
on the north side of the Eden syncline nearly to the east edge of the 
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quadrangle. It extends westward in a narrower belt to Landisville, 
but with some interruptions due to faulting. A small elongated area 
lies north of Chestnut Hill near Farmdale, and a narrow belt dis- 
jointed by faults lies between the line of hills of Kinzers formation 
and Conestoga limestone south of Chestnut Hill, extending from Rohr- 
erstown to Columbia.’’ 

‘It occupies wide valleys (3, p. 12) in the southern half of the New 
Holland quadrangle, south of Goodville, New Holland, and Mechaniecs- 
burg.’’ 


Elbrook limestone. ‘‘The Elbook (4, p. 32) is in general a finely 
laminated, very fine-grained dove-colored to light-blue magnesian 
limestone with some thin argillaceous layers and cream-colored fine- 
grained marble with white sericitic partings. It weathers to buft- 
colored shaly limestone and finally breaks up into thin platy frag- 
ments of buff tripoli in light sandy soil, contrasting strongly with the 
red clay soil of the Ledger. It gives rise to low hills that stand above 
the level of the dolomite lowland. The formation is generally so deeply 
weathered that the details of its character and thickness can not be 
determined. Its best exposures in ihe quadrangle are along Conestoga 
Creek at Binkley and for a mile to the south. From observed dips and 
width of outcrop it is estimated to be about 1,000 feet thick.’’ 


‘‘The Elbrook limestone occurs in the Eden syncline in the vicinity 
of Roseville, Binkley, and Eden; in two areas north of the syncline— 
one near Fruitville and the other at Hunsecker (just east of this quad- 
rangle); in a long area from Landisville through East Petersburg 
nearly to Oregon; and in an anticlinal area 1 mile north of Neffsville. 
In the Marietta anticline, in the western part of the Lancaster quad- 
rangle and in the adjacent Middletown quadrangle, it is not recog- 
nizable between the Ledger dolomite and the Conococheague limestone 
but its apparent absence may be due to a change in lithology, chiefly 
the appearance of dark limestone and dolomite interbedded with white 
marble, resembling the Conococheague limestone.’”’ 


‘‘The Elbrook limestone (3, p. 12) occurs in two areas (in the New 
Holland quadrangle) surrounded by the Ledger dolomite, extending 
from the western edge of the quadrangle nearly to Red Well School, 
and in an area north of the Ledger dolomite from Mechanicsburg east 
through Bareville, New Holland and Goodville. The Elbrook lime- 
stone of these areas forms low ridges which rise above the valley 


country underlain by adjoining Ledger dolomite and the Condéco- 
cheague limestone. ’’ 


Conococheague limestone. ‘‘The Conococheague limestone (4, pp. 
33-34) overlies the Elbrook limestone without observable unconformity. 
It is made up of an alternation of impure thick-bedded glistening dark- 
blue limestone, with bands of black chert, lenticular knotty and im- 
pure dolomite, light-gray impure limestone, and white to light-gray 
fine-grained laminated marble. The dolomitic beds weather rough and 
knotty, and the argillaceous limestones weather to a banded rock in 
which siliceous layers stand out in relief as a network. 

‘‘A banded calcareous sandstone or chert generally occurs at the 
base of the formation and gives rise to residual sandstone fragments 
in the soil. The formation contains thick layers of thick-bedded light- 
gray fine-grained marble, which are Cryptozoon reefs. There are gen- 
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erally present also thin-bedded wavy limestones probably of related 
organic origin. Such reef-bearing beds are well exposed on Chickies 
Creek northwest of Farmdale and in the quarry 114 miles northwest 
of Neffsville. The rhythmic occurrence of these reefs, suggesting sea- 
sonal growth, is well shown * * * at this quarry.”’ 

““The miscellaneous character of the beds composing the formation 
is well shown in the railroad cut at Salunga, in a quarry beside the 
Harrisburg road north of Chickies Creek, in quarries and stream cuts 
on Chickies Creek in the vicinity of Centerville, and by the following 
detailed section in a quarry in the New Holland quadrangle: 

oy 


Section showing variable character of Conococheague limestone, 
Kurtz quarry, 1 mile southwest of Ephrata 


Feet 

Yellow earthy-weathering fine-grained wavy-bedded magnesian marble, 
OCIA Ate ASC AN ein Oe ie: Nici oae ctenciea Sate oud Siac We alee Gielerers ot sieietelens 
Light-gray fine-grained marble, laminated with magnesian layers, weather- 
IP OpIte SAG ANG y cCTINRTY a csciseord spas = ole: ayer -te Sys ctaels es wis oeiels bass dreseels 
MirhitensreCharvordal: MarDLE. csc. s usec susie tiecoks susie’ s o1ets Sduclskers whesssye ote shea! ere 
Fine-grained magnesian limestone, weathering buff .................... 
Fine-grained mottled white marble, banded with drab and somewhat 
RITA SVS BT He Seep eto ora icotet ee Leos abe dereneviaverso/ s¥ots, a) e shahene) evoletass gre ciexaydene ope 
Dark argillaceous fine-grained limestone, weathering with buff banding .. 
Shaly magnesian limestone with black carbonaceous seams ............ 
Dark and light gray banded fine-grained marble, weathering buff banded 
and ripped to;earthy. bull tripoll) 3.5535. <a eles Stale als Berea Tae 
White and gray mottled fine-grained marble, weathering cavernous ...... 
Massive dark dolomite; no bedding planes ........cccsscccccscccceccus 
Light-gray fine-grained marble, mottled with dark gray, in part laminated 
WALT CMrLNY OVERS ..6 64 oae Sea ee nnw es ana te eel aan e Sale etane sere 
Massive black dolomite; no bedding planes ..........ccccccececcccccccs 
Thin-bedded dark dolomite .....¢ sc... BS Stoaybshesisverehsbalane js oe eee eta 
Black hackly hard siliceous dolomite, veined with calcite; no bedding planes 
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‘“The formation weathers to light-yellow sandy soil containing many 
shaly and sandy fragments and white quartz and consequently makes 
low hills which rise above the limestone lowland. The formation is 
much folded, and exposures are so poor that the thickness can not be 
measured, but it is estimated to be about 1,000 feet.”’ 

‘‘The Conococheague limestone (4, p. 36) covers a large hilly area 
around Centerville, north of Chestnut Hill, and extends eastward to 
Oregon, making the higher land with yellow sandy soil northwest 
and north of East Petersburg and north of Neffsville. Another wide 
area is exposed in the Lititz anticline from Limerock to the east edge 
of the Lancaster quadrangle. A smalJ] area is mapped northwest of 
Roseville, and another at Eden.’’ 

“*Tt occurs in a small area (3, p. 13) surrounded by the Elbrook 
limestone on the western edge of the (New Holland) quadrangle south 
of Hunsecker, and in a band 2 to 3 miles wide which extends across 
the central part of the quadrangle. Another area lies north of the 
Ephrata-Akron hills and passes northward under Beekmantown lime- 
stone as does the central area.’’ 


Beekmantown limestone. ‘‘The Beekmantown limestone (4, pp. 
37-38) overlies the Conococheague. In the main it consists of finely 
laminated magnesian limestone, light-blue pure limestone with some 
fine argillaceous banding, and dark-blue lenticular dolomite much 
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broken and recemented by white calcite. There are also beds of white 
marble near the base. The blue limestone, which has in general a 
lighter-blue color than the Conococheague limestone, weathers to a 
pale-blue, light-gray, or chalky white surface on which the fine laminae 
partings are well brought out. The exposures are too poor to permit 
the measurement of a detailed section. Its thickness is estimated to 
be 2,000 feet. : 

‘“In the vicinity of Mount Joy the lower part of the formation con- 
tains a considerable thickness of white saccharoidal high-calctum 
marble, with sericite on the partings, interbedded with pure light-blue 
limestone. The upper part of the formation is exposed in numerous 
quarries in the vicinity of Manheim and west of Clay, where beds of 
dark dolomite occur above the pure limestone. In the quarry south- 
west of Manheim the uppermost beds of the formation consist of buff- 
weathering dark dolomite 20 feet thick, in which fossils of the Twr- 
ritoma zone have been found, underlain by 25 feet of dark and light 
mottled limestone with magnesian laminations, and this in turn by 
thick light-blue fossiliferous pure limestone. 

‘‘South of Sporting Hill the following section of beds at about the 
same horizon is exposed in a quarry: 


Section of part of Beekmantown limestone in Kauffman quarry 


Feet 

Dark-blue and black Jimestone, weathering finely and irregularly laminated 30 
Light-gray mottled with dark-gray limestone, weathering laminated; 

gastropodsiim granular limestone at top... ie .< a2. emer oe see = 30 
Mostly dove-colored fine-grained, finely laminated marble, and white and 

dove, colored spotted) limestone wnss.¢s nes ..o¢2c5 c<d5 2 ape one oe ee 25 
Dark limestone banded with %4-inch magnesian layers which weather buff 

and stand in relief; black nodular flint, weathering yellow, near base 45 


‘‘The Beekmantown limestone weathers to deep reddish soil with 
few natural outcrops and underlies a country of low relief between 
the hills made by the Cocalico shale and the low hills of the Conoco- 
cheague limestone. ”’ 

‘‘The Beekmantown limestone occupies a belt 1 to 2 miles wide 
across the Lancaster quadrangle south of the shale ridge that extends 
from Sporting Hill to Kissel Hill. A branch from this belt forms the 
lowland around Manheim and eastward to Lititz Run. East of the 
shale hill at Lexington there is another area of the formation. At the 
west edge of the Lancaster quadrangle, north of Mount Joy, the Beek- 
mantown limestone occupies valleys back of the shale front, and west 
of Sporting Hill there is a small inlier of limestone within the shale 
area. 

‘‘The Beekmantown limestone (3, pp. 13-14) * * * occurs in three 
main areas in the New Holland quadrangle—one south of Spring 
Grove, another larger one southwest from Hahnstown to Brownstown 
and the third, southwest of Denver.’’ 


Conestoga limestone. ‘‘The Conestoga limestone (4, pp. 42-44), a 
formation also of Ordovician age, is present only in the southern part 
of the Lancaster quadrangle. ‘It is made up chiefly of thin-bedded 
dark-blue argillaceous limestone and thicker-bedded blue to light-gray 
granular limestone with thin argillaceous partings, generally closely 
plicated with beds of dark graphitic shale or slate and coarse con- 
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glomerate or breccia of blue limestone and white marble fragments in 
a dark argillaceous caleareous matrix near the base of the formation. 
This limestone conglomerate occurs in beds as much as 10 feet thick, 
interbedded with slaty blue limestone and dark argillaceous dolomite. 
The conglomerate is well exposed in the quarries north of the Lan- 
easter City waterworks, and at the stone quarry east of Columbia, and 
single beds of conglomerate may be seen at many other places near 
the base of the formation. A band of black graphitic slate occars at 
or near the base in the southwestern part of the quadrangle and has 
been separately mapped. North of the Manor Hills the basal beds 
have also been mapped, and are dark-banded buff earthy sandstone and 
blue hackly shale containing pyrite cubes which weather out leaving 
rusty holes. This basal member becomes more prominent west of the 
Susquehanna, where it forms a line of low hills in most places. In 
the southeastern part of the quadrangle, apparently near the base of 
the formation, there are thick beds of light-gray granular limestone 
so full of round quartz grains that the rock weathers to a crumbly 
sandstone which is worked for building sand. These beds have also 
been mapped where observed. The thin-bedded limestones of the 
formation are generally tightly folded and veined with calcite. 

“‘The thickness of the formation can not be determined because of 
its closely folded character. It is probably more than 1,000 feet thick.’’ 

““The Conestoga limestone covers all of the area south of Lancaster, 
Rohrerstown, and Donnerville, with small outlying areas north of 
Lancaster, at Dillerville, and north of Rohrerstown. West of Donner- 
ville, it occupies the syncline between the uplifts of Cambrian quartzite 
in the Manor Hills and Mountville Hill. It also forms the valley 
a Columbia, where its basal sandy and slaty member is map- 
pable.’’ 

It is practically the only limestone lying south of an east-west line 
passing through Laneaster. It also floors the narrow valley extending 
eastward from Quarryville to the Chester County line. 


DESCRIPTION BY DISTRICTS 


With the large number of quarries that have been opened in Lan- 
easter County, it is obvious that all could not be visited in the field 
investigations, nor could space in this volume be given for descriptions 
of each operation. Those that are described will indicate sufficiently 
the character of limestone obtainable within the county. A number of 
the deseriptions are quoted directly from the publications of Stose, 
Jonas, and Knopf (see bibliography at close of chapter). 


Billmeyer Area. The J. E. Baker Co. is working 2 large quarries 
at Billmeyer, close to Susquehanna River. The large one which lies 
just north of the town has been extensively worked and is now more 
than 200 feet deep at the highest point. The dolomite is mainly a 
gray, crystalline, compact rock although some layers are dense and 
dark blue. Interbedded with the good dolomite which is low in silica, 
there are a few siliceous beds. Loading is by hand in order to 
eliminate the poor stone. The good stone is burned for lime and the 
siliceous stone and small sizes of both grades are used for crushed 
stone. 

The smaller quarry, located south of the town, contains high grade 
limestone, low in both silica and magnesia. Part is a soft, white, 
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erystalline rock and part a rather dark blue color. Most of the high- 
calcium stone is burned to make high-calecium lime, some of which 
has been used in the manufacture of soap and glass. Part of the 
same type of stone has been pulverized for use in the manufacture of 
plate glass, as asphalt filler, and for agricultural uses. 


When visited in 1921, the company had 51 ordinary upright lime 
kilns, 2 125-foot rotary kilns, 7 flame kilns and 2 pot kilns. A. more 
recent statement gives 27 shaft and rotary kilns as the equipment. 
The hydrating plant at this high-caleium stone quarry, which was 
burned a few years ago, has been rebuilt. 


Rheems-Florin-Mount Joy Area. On the Miller farm, one mile 
northwest of Florin, there is a fine exposure of Beekmantown lime- 
stone consisting of interbedded low and high magnesian layers. The 
high-caleium beds weather to a chalky white and make such an im- 
pressive appearance that the materials were thought to be suitable 
for the manufacture of Portland cement. Shale from the Cocalico 
formation nearby was to have been used to mix with the high grade 
limestone. Careful investigation showed the presence of so much inter- 
bedded dolomite that it was not regarded as feasible to make Port- 
land cement and the project was abandoned. The accompanying 
diagrams, representing part of the data obtained in the investigations, 
show the variations in chemical composition. It is possible that in 
some places the Beekmantown may include sufficient high grade lime- 
stone not so badly mixed with dolomite beds as to prevent its use for 
Portland cement, but no such locality is known. Certainly any com- 
pany planning to develop a quarry for such a purpose should use 
great care in prospecting the property. 


The Penn Lime and Stone Co. at Rheems has been quarrying Beek- 
mantown limestone for a number of years and the openings are large 
but not deep. Limestone has been burned here but in recent years 
the entire output has been crushed stone. There are some interbedded 
layers of high-calcium limestone, although most of it is highly mag- 
nesian and some beds also high in silica. The stone is mainly dark 
colored although some layers are light gray. It is hard and tough 
and thus well suited for crushed stone. The strata are intricately 
folded with overturned anticlines and syneclines. There are many 
veins of calcite and quartz. In some a beautiful variety of salmon- 
colored calcite is conspicuous. 


Jacob Strickler in 1930 was working a quarry for crushed stone 
on Donegal Creek about 3 miles south of Mount Joy. The quarry 
was once worked for lime and the old kilns are still standing. The 
stone is very hard and high in magnesia’ and silica. It breaks into 
angular blocks. Probably it belongs to the Conococheague formation. 
The clay overburden is heavy. The capacity of the quarry is about 100 
tons per day. The main product is used on the highways and the 
fines for concrete blocks. 


From a small quarry nearby at one time the Mount Joy Magnesia 
Co. with its plant in Mount Joy obtained dolomite for the extraction 
of magnesia. It did not prove entirely satisfactory so that stone was 
shipped in from Chester County. The company later went into 
bankruptcy. 
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About a mile south of the Strickler quarry near Chickies Station, 
there is a large dolomite quarry, now abandoned. It is said that 
much of the product was used for flux. 

‘‘There are many quarries in the Beekmantown limestone near 
Mount Joy which are no longer operating. One of the active quarries 
is that of J. N. Stauffer & Bro., R. D. 2, Mount Joy, on Little 
Chickies Creek 1 mile north of Mount Joy. The quarry is cut into 
the hill 100 feet and has a 60-foot face, 1,000 feet long, facing south. 
Horse-drawn carts haul the stone to two crushers which have pan- 
elevators and two large elevated bins with concrete foundation built 
over a loading tunnel. A third crusher with pan-elevators and bins 
is nsed on emergency when the quarry is working to capacity.’’ 


Centerville Area. N. S. Newcomer & Son is working a quarry in 
the side of a hill on the left bank of Chickies Creek at Centerville. 
The length of the opening is about 200 feet and the working face 
about 45 feet high. The quarry contains interbedded low and high 
magnesia stone of a blue color with many ealcite veins. The rock 
helongs to the Conococheague formation. At one time some of the 
stone was pulverized for agricultural use but recently the entire 
product has been crushed stone. The capacity is 60 to 80 tons daily. 

About half a mile east of the Newcomer quarry is the quarry of 
A. M. Eshleman opened in 1922. It is in the Conococheague forma- 
tion. It contains a variety of stone. At the south side, there is a 
band of light buff dolomite. The remainder consists of interbedded 
high and low magnesian layers. There are numerous veins of calcite 
and quartz. The clay pockets are bad. The product is almost entirely 
crushed stone although some building stone has been produced. In 
1930 the daily capacity was 200 tons but it was planned to increase 
it to 500 tons. 

‘‘ Another small quarry (4, p. 75) im Conococheague limestone in 
the same vicinity is operated by I. S. Siegrist, of Columbia. The 
quarry is south of Farmdale, in dark-blue argillaceous dolomite, and 
was idle in 1925.”’ 


Manheim-Sporling Hill Area. Just north of Manheim is the quarry 
of C. B. Winters which was opened in 1921. From this quarry was 
obtained the stone for the State road from Manheim to the Lebanon 
County line. The quarry is opened in Beekmantown limestone close 
to the contact with the overlying Cocalico shale. The stone is mainly 
highly magnesian, but there are some interbedded low magnesian 
strata. The beds are regular with an average strike of N68°E., dip 
84°SE. The overburden ranges from 2 to 4 feet in thickness. There 
are a few clay pockets. Some lime has been burned here but the main 
produet is crushed stone for highways and concrete. The capacity of 
the plant is about 150 tons per day. 

About half a mile east of the Winters quarry, Harry E. Gantz is 
operating in a small way in an old quarry, now largely filled with 
water, to obtain stone for occasional burning. He has 8 stone kilns. 
The stone belongs to the Beekmantown formation and consists of high 
lime and magnesian rocks interbedded. Most of the stone used is of 
the low magnesian variety. The strata dip steeply to the southeast. 

Another ‘‘quarry (4, p. 71) is south of the road to Sporting Hill, 
west of Chickies Creek. It is owned by A. F. Metzgar, of Manheim. 
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After it had been idle for several months in 1925, a new face was 
prepared by stripping 10 to 20 feet of shale from the north end of 
the quarry. The old face was 60 feet above the water surface in a 
hole filled by water. The rock is a hard, well-bedded blue limestone 
and dolomite with argillaceous partings, dipping 15°SW. under the 
shale. The quarry is equipped with crusher and bins, with tram 
and cable to carry the rock to the crusher. Electric power is used. 
The product is crushed stone which is delivered by truck. 


“The J. L. Kauffman quarry lies half a mile south of the Cocalico 
shale area at Sporting Hill. The quarry has three stone kilns, but 
lime has not been burned recently. A considerable area has been 
stripped, and the quarry face is about 20 feet high, exposing a thick- 
ness of 100 feet of beds that dip 80°N. The upper 30 feet consists 
of blue limestone and light-colored dolomite, containing gastropods 
of upper Beekmantown age. Below it there is 25 feet of white and 
dove-colored fine-grained marble overlying 45 feet of limestone in 
which banding shows on weathering. The fine-grained marble and 
blue limestone are high in calcium and would produce high-grade lime. 
This quarry has a crusher, pan-elevator, and bins, and a hydrating 
plant may be installed.’’ Nine samples taken over a width of 130 
feet across the quarry showed the following composition: CaCO,, 
93.25% ; MgCO,, 5.52%; Fe.0, + Al,0,, .60%; SiO,, 1.80%. 


Intitz Area. A number of limestone quarries have been worked 
in the Conococheague formation mainly in the vicinity of Lititz and 
Limerock. These have furnished stone for lime and crushed stone. 


‘“At Limerock (4, p. 70), 2 miles west of Lititz, there is a large 
quarry south of the Philadelphia & Reading Railroad. It was formerly 
worked by the Ramoth Lime & Stone Co., of Lebanon, but is now 
run by J. D. Bucher. The quarry is equipped with two crushers and 
a pulverizer. Some lime is burned. The equipment was operated by 
steam until 1925, when an electric motor was installed which uses 
power furnished by the Edison Electric Co., of Lancaster. The quarry 
is 200 feet long parallel to the strike, east and west, and about 100 
feet across the strike, with a 30-foot operating face. The rock is hard 
blue to gray limestone which dips 20°S. The blasted rock is loaded 
into iron tramears, which are drawn by cable to the crusher. Another - 
quarry, about 100 feet square, now idle, lies to the east of the active 
quarry.’’ 


Theodore L. Forney operates a quarry just north of Lititz. The 
stone is mainly blue and highly magnesian, in places shattered, and 
with numerous calcite veins. Some of the vein calcite is pink. There 
are some layers of low-magnesian limestone of good quality. On the 
weathered surfaces there is a peculiar blotched appearance that is 
caused by the differences in the amount of magnesia. This is usually 
characteristic of the Beekmantown. The quarry face is about 25 feet 
high. The strata dip gently to the south in the direction in which 
the quarry is: being advanced. The stripping ranges from 3 to 8 
feet and there are some bad clay pockets that extend downward to 
the floor of the quarry. 


A mile west of Lititz is a small quarry in the Conococheague forma- 
tion that has been worked by Albert Shenk. 
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Binkley Bros. and Ober, who also operate elsewhere in the county, 
have a quarry one mile southeast of Lititz that exposes interbedded 
low and high magnesian strata with some shaly material. Some of 
the beds are much folded. All of the material quarried is crushed. 
The daily capacity is about 300 tons. 


Brunnerville-Clay Arca. A ‘‘quarry (4, p. 68) is located 1 mile 
west of Clay, in the valley of Beekmantown limestone bordered by 
Cocalico shale. It is worked by Isaac Stauffer. The rock is dense 
blue limestone, which dips 55°NE. and furnishes good crushed stone 
for road material. 

‘‘Two other quarries are operated in the same valley. C. P. Risser’s 
quarry lies a mile south of the Isaac Stauffer quarry and north of 
Hammer Creek. It is operated by Anderson Shoemaker of Lititz and 
is equipped with a small jaw crusher, screens and bins, and scale. The 
crushed stone is marketed by wagon. A mile to the south of this 
quarry is that of John Seibert, which is worked occasionally for 
crushed stone.’’ 


East Petersburg-Nefsville Area. Binkley and Ober have been work- 
ing dolomitic stone in the Conococheague formation less than a mile 
north of East Petersburg for several years. The quarry is about 250 
feet in diameter with a 25-foot face but they plan to sink 50 feet 
deeper. They also plan to enlarge the area of the quarry and had an 
additional area stripped when visited in 1930. The main rock is dark 
blue and highly magnesian. The beds vary from thin to massive. Even 
the apparently massive beds break into thin layers on weathering. 
There is a band of light-colored dolomite in the part of the section 
that is attractive in appearance and might be used for buildings. One 
bed consists of a gnarly, low-magnesian rock with kernels of calcite 
and considerable sericite. The strata strike N73°E. and dip 12°NW. 
on an average. In a few places the dip is considerably steeper. The 
entire product of the quarry is crushed stone, most of which has 
been used on the highways. 

Thomas H. Erb works a small quarry in the Beekmantown limestone 
114 miles southeast of Fairland. The quarry was formerly worked 
entirely for stone for lime but more recently the bulk of the stune 
has been crushed for road metal. He has a crusher capable of pro- 
ducing 80 tons a day. There are 2 kilns on the property and oc- 
casionally some stone is burned. The main stone in the quarry is a 
dark blue, dense dolomite which breaks into irregular pieces and is 
used solely for crushed stone. Interbedded with the dolomite there 
are two varieties of high-calcium stone that produce good lime. One 
is a coarsely crystalline blue stone that gives out a fetid odor when 
struck. It varies from 2 to 6 feet in thickness. This yields a fine 
grade lump lime that is said to be especially fine to add to the mixture 
used for spraying potato plants against blight. The other is a dove- 
colored limestone that breaks with a glassy fracture and yields a 
good grade of lime, but less lump. It varies in thickness up to 5 feet. 
In working the quarry the blocks of stone best adapted for lime are 
put aside and burned from time to time. 

Abraham E. Binkley opened a quarry in 1925 about 214 miles 
northeast of Neffsville in the upper part of the Conococheague forma- 
tion. There is some low magnesian rock in the quarry, although most 
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of it is dolomitic. Several different varieties can be noted varying in 
color from gray to blue and breaking in different ways. Nearly all 
the stone produced is crushed for highways and concrete, although 
some attractive building stone has been sorted out, for the construction 
of foundations, walls, and residences. 


Columbia Area. Extensive quarrying has been done in several 
places east and southeast of Columbia. In recent years the principal 
quarry in operation has been that of Clarence D. Stoner, located 
along a branch; of Strickler Run, about a mile east of Columbia. The 
quarry is a large one, over 500 feet in diameter. Crushed stone alone 
is mainly produced but also some building stone. The capacity is 
250 tons daily, but will be increased by the erection of new bins. At 
the south end of the quarry there is a badly crumpled dark blue, 
thin-bedded, dolomitie limestone. Overlying it is a great thickness 
of limestone of conglomeratic character. The fragments show well 
on weathered surfaces but are also visible on fresh fractures. This 
stone is rather low in magnesia. The conglomerate beds are crumpled 
but in general dip steeply to the north. Overlying the conglomerate 
unconformably are some black shaly strata dipping gently to the north. 
This rock must be discarded. The stone from this quarry has been 
used extensively on the highways. The quarry is said to have been 
opened more than 50 years ago. 


Lancaster Area. As the city of Lancaster is so much the most im- 
portant town in the county, it is natural that there should be many 
limestone quarries in that vicinity. Limestones are readily accessible 
and quarries have been worked in all directions from the city. Most 
are along Conestoga or Little Conestoga creeks. The quarries to the 
north of the city are in the Ledger dolomite and those to the south, 
west, and east in the Conestoga limestone. 

“<The Bellemont quarry (4, p. 75) (in the Ledger dolomite) 1 mile 
north of Lancaster is owned by Aaron B. Hess, of Harrisburg, and 
was operated by J. C. Budding before 1923 for crushed stone and 
lime. The quarry is 800 by 400 feet and has a 20-foot face above 
the water that fills the hole. The rock is a white and blue mottled 
dolomite and has been analyzed by the Bethlehem Steel Co. It is a 
dolomite with a little silica and closely resembles in composition the 
Ledger dolomite in the area near Newtown, as is shown in the table 
of analyses. 

“‘The quarry of the Dolomite Products Co., near Shreiner station, 
is in the same formation—typical Ledger dolomite. The company, 
whose address is Brenneman Building, North Duke Street, Lancaster, 
formerly operated this quarry for the manufacture of magnesium 
products and equipped it with large buildings and machinery, which 
are now abandoned and falling into decay. A spur of the Philadelphia 
& Reading Railroad runs into the plant. 

‘¢ Another abandoned quarry in the Ledger dolomite is 3 miles west 
of Shreiner, near the former lead and zine mines at Bamford. This 
quarry was operated by the J. E. Baker Co. for high-magnesia flux- 
ing stone, but it has been abandoned in favor of this company’s large 
quarry at Billmeyer, on Susquehanna River, which produces better 
fluxing stone at a lower cost.’’ 
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‘“The West End quarry (4, p. 79) one mile west of Lancaster, is 
on the east side of Little Conestoga Creek south of the Lincoln High- 
way and has been operated by Clarence D. Stoner for a number of 
years. The rock is thin-bedded, closely folded slaty blue limestone 
veined with white calcite and is taken out of the main opening, which 
extends 200 feet eastward into the hill, in an oval 300 feet across the 
strike. Quarrying has not cut down below the creek level, and horse- 
drawn carts haul the quarried rock to the crushing plant on the west 
side of the creek. The crushed stone is shipped by truck. J. C. 
Budding, of Lancaster, is agent for the stone.’’ 

‘‘Charles S. Bender, of Millersville, operates a quarry on Little 
Conestoga Creek 1 mile west of Millersville, near Frantz Mill. The 
rock is blue erystalline limestone of the Conestoga. It is closely 
folded, thin-bedded, with thin graphitic slaty partings, and infolded 
with thick-bedded siliceous crystalline limestone. The quarry face is 
30 feet high and 100 feet long on the strike and is in a hill on the 
west side of Little Conestoga Creek. It lies east of an older quarry 
operated for four or five years by Mr. Bender before he opened the 
present quarry. The old quarry supplied crushed stone for the Mil- 
lersville-Laneaster road. The present quarry produces crushed stone 
in four grades. The product is sorted and the graphitic shaly material 
is eliminated by hand after crushing and screening. The equipment 
- consist of a No. 4 Champion crusher, pan-elevator, and bins. A Ford- 
son tractor supplies power for running the Schramm air compressor 
and rock drill. The product is shipped by truck for highway work.’’ 

Clarence D. Stoner works a quarry just northeast of Lancaster 
close to the waterworks. The quarry is about 200 feet long with a 
face about 35 feet in height. A low anticlinal fold is shown in the 
quarry. Two kinds of stone are prominently developed. The prin- 
cipal one is a gnarly, massive, blue, siliceous dolomite that is very 
tough and does not have any pronomneced lines of fracture. Some of 
the beds are as much as 10 feet thick. In primary blasting it pro- 
duces many large blocks that must be broken by secondary shooting. 
The other prominent type of rock is a black shaly rock containing 
considerable pyrite in crystals. Near the surface this breaks into small 
layers and must be discarded. There is also some limestone low in 
magnesia. The overburden of clay varies from 4 to 6 feet. One 
bad clay pocket extending to the floor of the quarry was noted. The 
capacity of the quarry is 400 to 500 tons of crushed stone daily. 

‘““The Conestoga Traction Co. (4, p. 77) operates at intervals an 
old quarry north of the C. D. Stoner quarry. It is in ribbed and 
banded ‘Conestoga limestone and is used for erushed stone. This 
quarry furnished the blocks for the piers of the Pennsylvania Rail- 
road bridge over Conestoga Creek just south of the Lancaster waterl 
works. These blocks are 5 by 2 by 1% feet and are built into a four- 
arch stone bridge. Blocks of this ribbed stone were used by the rail- 
road in retaining walls at the Pennsylvania Railroad station at Lan- 
easter and in bridges and culverts in and around the city. Churches 
and other buildings have also been built of this strikingly marked 
stone.”’ 

John B. Heidig operates a quarry in the Conestoga limestone in 
the east part of Lancaster, a short distance west of Conestoga Creek. 
The quarry covers a large area but nowhere has a greater thickness 
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than 25 feet been worked. Water bothers when the quarry is worked 
lower. The beds have been folded so that they dip in entirely dif- 
ferent, directions in different parts of the quarry. In general the dips 
are steep. There are several different kinds of stone in the quarry, 
such as massive, gray, siliceous and magnesian beds; thin-bedded, blue, 
hard, siliceous limestone with shale partings, gray, low-magnesian 
stone, shaly limestone, ete. Nearby is an outcrop of conglomeratic 
marble where a quarry has been planned. There are occasional calcite 
veins some of which contain some fluorite. The quarry has been worked 
for more than 20 years. The greater part of the stone has been 
used for building stone in most years. The poorer stone and the 
refuse have been crushed. About 80 tons daily go to the crusher. 

‘““A new opening (4, p. 89) for building stone is the Walter B. 
Kendig quarry just east of Lancaster and south of J. B. Heidig crushed 
stone quarry. The rock is Conestoga limestone of the banded blue 
crystalline type with slickensided slaty partings. It strikes N60°H. 
and dips 75°S. Blocks have been taken out from an opening about 
25 feet square. The quarry has a drilling machine and a gasoline 
pump for removing water. The slabs are used for buildings in Lan- 
caster. 


‘“The northerly quarry at the old City Hall has been operated by 
J. D. Kendig for building blocks and for erushed stone. The rock is 
the Conestoga limestone. During 1925 the quarry supplied building 
stone for two houses in Laneaster. The quarry is now operated by 
J. M. Brenner. It supplied stone for the old City Mill and adjoining 
houses. The old Factory Bridge over Conestoga Creek, 144 miles to 
the south, is also built of Conestoga limestone of similar type and is 
typical of the older stone bridges of the region.’’ The rock is a 
micaceous crystalline limestone with numerous laminae of black shale. 
Some layers are free from shale and micaceous matter and are com- 
posed of coarsely erystalline gray marble. Some layers are decidedly 
conglomeratic. The strata are crumpled and faulted but in general 
dip steeply to the south. In 1930 the quarry was being worked for 
erushed stone only. In working for this purpose, care must be 
taken that not too much of the shaly material is obtained. The quarry 
is a large one and has a quarry face as much as 80 feet in height in 
places. The capacity is about 225 tons of crushed stone daily. 

“The Conestoga Traction Co. (4, pp. 77-79) owns a quarry along 
its line to Rocky Springs Park in an oxbow of Conestoga Creek south- 
east of Lancaster. There are two openings, the southern one in blue 
erystalline limestone in beds 3 to 6 feet thick and the northern one 
in hard siliceous thick-bedded dolomite. A crusher, pan-elevator, 
screens and bins are located at the northern quarry. The southern 
quarry has a face 30 feet high and 30 feet wide and is cut into the 
hill about 40 feet. It is worked by hand, and the large blocks taken 
out are loaded on tram-cars and! hauled up an incline to the crusher. 


‘Two active quarries on the east side of the Rocky Springs oxbow, 
west of an old mill dam on property owned by Martha Davis, are 
called the City Mill quarries. The smaller quarry, which lies to the 
north, has been operated by J. D. Kendig for building stone, and 
the southern quarry has been worked for crushed stone. The J. W. 
Brenner Co., R. D. 6, Lancaster, is operating these quarries and 
has installed a crusher, pan-elevator, screens, and bins at the northern 
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quarry. Rock is hauled from the southern quarry to the erusher in 
three Ford trucks. The crusher is a Champion jaw crusher, No. 4%, 
and the entire equipment is run by electric motors installed in 1925. 
The southern quarry is 1,000 feet long from north to south and is 
eut 50 to 75 feet westward into the hill, with a 40-foot face. The 
rock is siliceous limestone in beds 3 to 6-feet thick, infolded with 
slaty limestone, and is quarried for crushed stone. 

“‘The quarry of Denlinger & Johnson, 61 North Duke Street, Lan- 
caster, lies west of Conestoga Creek and just within the Lancaster 
city limits. It is 200 feet long and has a face 25 feet high on the 
west side. It is in closely folded thin slaty limestone. Horse-drawn 
carts haul the stone to the crusher, a Champion No. 4. The quarry 
is equipped also with pan-elevator and three screens and bins, operated 
by steam. The product is made into four sizes and is used for road 
material and concrete.’’ 

Brenner and Heistand reopened an old quarry formerly worked 
for burning lime about 1922 and are now producing crushed stone only. 
The quarry is on the west side of Conestoga Creek about a mile south 
of Lancaster. Throughout most of the quarry the strata are prac- 
tically vertical with an east-west strike. Considerable close folding is 
to be seen. The major portion of the rock is hard and tough and 
probably high in silica and low in magnesia. It contains many veins 
of calcite and quartz. Interbedded with the hard rock are bands of 
soit micaceous limestone in which there are numerous cubes of pyrite. 
This rock must be discarded. Clay pockets are bad and at one time a 
small open cave was encountered. The quarry is being advanced to- 
ward the west, along the strike, into the hill. It is about 125 feet 
wide, 500 feet long, with a working face 45 to 68 feet in height. The 
stone is loaded by steam shovel. Occasional loads are discarded if 
they contain much rotten micaceous rock or dirt. Also some poor 
stone is picked out at the crusher. The daily capacity is about 125 
tons of crushed stone. 

About 1 mile west of Millersville, H. R. Miller operates a quarry 
formerly worked for lime but now producing crushed stone and build- 
ing stone. The building stone is mainly for foundations. The rock 
is almost entirely micaceous limestone but there is one band about 20 
feet thick of hard tough stone with practically no mica. This stone 
is probably siliceous. It contains many calcite veins. There are 
numerous pyrite cubes in the micaceous limestone. Because of con- 
siderable clay and rotten stone near the surface the stone must be 
loaded by hand. The quarry face is about 150 feet long and 70 feet 
high. The capacity of the plant is 150 to 200 tons per day. 


Washingtonboro Area. There has not been much limestone quarrying 
in the Washingtonboro region recently. In 1930 the only quarry in 
operation was that of Brenner and Heistand about 114 miles south- 
east of Washingtonboro. The stone is the micaceous limestone of the 
Conestoga formation. It is a high grade gray crystalline rock with 
micaceous laminations along which it breaks. On looking at the broken 
surface of the rock it appears to be a mica schist but on looking at 
the ends of the blocks it seems to be a coarsely erystalline marble. 
The strata are considerably crumpled, but in general they dip to the 
northwest at angles of 20° to 30°. The stone is satisfactory for 
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erushed stone, for which purpose it is quarried, except near the out- 
crop where it is rotten. Considerable clay is present. 


Strassburg Arca. Several limestone quarries have been opened 
along Pequea Creek west of Strassburg, all in the Conestoga lime- 
stone. Aldus Zittle and Bro. work a quarry about 114 miles west 
of Strassburg. The quarry is about 150 feet long, 60 feet wide, and 
40 feet high at highest point. The quarry is advanced eastward along 
the strike of the beds. The stone worked is a gray, coarsely erystal- 
line marble with interlaminated micaceous streaks along which the 
stone breaks. This type of stone contains layers in which very little 
mica can be noted. Near the surface the stone is badly weathered but 
is hard and solid lower down. From 5 to 10 feet of the surficial 
stone must be discarded. At one time, lime was burned here but the 
present operation is entirely for crushed stone. At times building 
stone is sold. The capacity of the plant is about 150 tons daily. 

The Lampeter Township quarry is located about a mile southeast 
of Lampeter. This new quarry is about 175 feet long, advancing west- 
ward along the strike, 75 feet wide, and about 45 feet high at highest 
point. The stone is similar to that in the Zittle quarry. The mica- 
ceous or schistose character of the stone is pronounced except in the 
southwest corner, where it is much more solid. The soil overburden is 
light, but the stone is badly disintegrated to the depth of 10 to 12 
feet. The capacity of the plant is about 100 tons per day, and the 
output is used on the township roads. 

An abandoned quarry formerly worked by Lampeter Township is 
located on the west bank of Pequea Creek about 300 yards east of 
the active quarry. 


Paradise-Leaman Place-Kinzers Area. In the vicinity of Bellemont, 
there are some extensive abandoned quarries where limestone was dug 
and burned. In recent years J. L. Denlinger has operated a quarry 

-about 1144 miles south of Leaman Place. He reopened an old quarry 

about 1921, and crushes nearly all the good stone but also gets out 
some building stone. There are 2 old kilns on the property. The 
stone is in the Conestoga formation. Several varieties are inter- 
bedded—dark-colored, hard, siliceous and perhaps also high-magnesian 
stone, softer, light-colored, high-calcium stone, and some micaceous 
limestone in which mica has developed along the bedding planes. The 
beds are considerably crumpled but in general are almost vertical 
with an approximate east-west strike. The quarry has been advanced 
about 600 feet along the strike. It is about 100 feet wide and the 
west end working face is about 40 feet high. There are 2 large 
erushers, one operated by electric power and one by a steam engine. 
The daily output is about 450 tons but the capacity is about 600 tons. 

EB. A. Slaymaker has operated a quarry at Kinzers in the Vintage 
dolomite, for the past 16 years, to obtain stone for the highways. A 
little building stone is also produced. At one time lime was burned 
in 11 kilns which were all in use. The rock is a fairly uniform, finely 
erystalline, gray dolomite. The beds vary in thickness from 18 inches 
to 10 feet. The quarry is developed along the crest and south limb of 
an anticlinal fold with the strike approximately east-west. The over- 
burden of clay is 3 to 5 feet deep but below this there are clay seams 
so numerous that there is not much good stone until about 14 feet 
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from the surface. The quarry is about 600 feet long, 150 feet wide, 
and 50 feet deep. The capacity of the plant is about 150 tons per day. 


Jacob Z. Landis is operating a quarry in the Conestoga limestone at 
Leaman Place. This quarry is about 250 feet by 250 feet with a 40- 
foot face. The output of about 80 tons per day is mainly used for 
crushed rock for road and bridge work. A small quantity of building 
stone is gotten out, and some of the rock is pulverized for local agri- 
cultural use. The rock is of several different varieties, ranging from 
marble to the micaceous pyritic type of rock found south of Lancaster. 
The micaceous stone is found in a thin-bedded band about 10 feet wide 
dipping about 45° to the north across the quarry face. The marble, 
which is white, soft, and coarsely crystalline, is not very abundant. 
Most of the stone is a dark grayish, coarsely crystalline material, very 
tough and containing considerable magnesium. That pulverized for 
agricultural use is advertised as averaging 96 per cent CaCO, and 
MgCoO,. Except for the layer of micaceous stone, the rock is every- 
where very massive, coming out in huge chunks. Overburden is not 
more than 2 feet. 

Lawrence May in 1930 reopened an old quarry in the north edge of 
Leaman Place just south of the Pennsylvania Railroad tracks. Years 
ago this quarry was worked for building stone and for bridges for the 
Pennsylvania Railroad. The present operator is producing both 
crushed stone and building stone. The rock belongs to the Conestoga 
formation. In the main, the beds are of fair thickness with a small 
amount of micaceous material. The stone is hard and well adapted 
for the purposes for which it is being used. When the plant was 
visited, there was only a small crusher in use but it was planned to 
install a larger one. The product was being used on county and town- 
ship roads. The working face is about 40Q feet long and 40 to 50 feet 
high. The quarry is being advanced southward against a gentle dip 
to the north. 

About a mile north of Leaman Place is the old Aaron Beiler quarry 
in the Conestoga limestone, that was once worked for lime, building 
stone, and crushed stone. The stone appears to be of good quality, 
finely crystalline, thick bedded and fairly uniform in structure. Al- 
though the strike and dip change somewhat in different parts of the 
quarry, the beds in general strike N. 12°W. and dip 19°SW. 

The small Musser quarry on the south of the Lincoln Highway, just 
east df Soudersburg, formerly worked for stone for bridges, houses 
and other buildings in the vicinity, has been idle for many years. 
The rock belongs to the Conestoga formation. The quarry is in two 
parts,—the southern opening exposes a horizontally bedded limestone, 
apparently fairly high in magnesia and silica but which yields a de- 
sirable building stone and a shaly darker colored stone which dips 
steeply to the south. The northern opening is entirely within the 
latter kind of stone. 


‘“The A. B. King quarry (38, pp. 29-30) is 14% miles northwest of 
Intercourse, on the south bank of Muddy Run. The limestone is thin 
and thick bedded, mottled blue. It dips 70° north. The quarry is 
opened along the strike and stone is crushed for road material. The 
quarry is small and a portable crusher is brought when it is operated. 
An adjacent quarry is operated by J. H. Denninger. The opening is 

about 75 by 100 feet across and 30 feet deep in dark blue glistening 
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dolomite mottled with zigzag black lines. A Champion No. 414 crusher 
is driven by a steam tractor. A small roll pulverizer and rotary screen 
complete the mechanical equipment for making fine ground limestone. 
These quarries and an idle one nearby are in the limestone beds of 
the Kinzers formation.’’ 

‘Several quarries have been opened in the Ledger dolomite in the 
southeastern part of the New Holland quadrangle. Three miles east 
of Intercourse on the north side of the old State road is a quarry once 
operated by R. Z. Stelfuss for ground limestone. The pit is small, and 
the stone was crushed by portable machinery, which has been removed 
in 1925. Mr. Stelfuss operated a quarry one mile west of the present 
quarry in a white thick-bedded dolomite used to small extent in Lan- 
easter for building stone. The John Martin quarry is north of the 
road between Buyerstown and Millwood School. The rock is fine white 
dolomite and hard knotty dolomite.’’ Part of the dolomite appears to 
be of excellent quality and probably low in silica. 


New Providence-Quarryville Area. A number of quarries were 
worked in the vicinity of New Providence when lime was more gen- 
erally burned for local use. 

Just northwest of Quarryville is the old Orchard quarry that was 
opened in 1826 and has been rather extensively worked. It is within 
the Conestoga formation. It has furnished a large amount of stone 
that was burned for lime and some attractive marble for buildings, 
and more recently has been producing crushed stone. It contains three 
rather distinct types of stone—a white siliceous marble, a gray crystal- 
line limestone, and a decidedly micaceous limestone. The upper 15 
feet is most micaceous.. The strata are almost horizontal. The quarry 
face is between 50 and 60 feet in height. Analyses of these varieties 
are given in the table of analyses on a later page. This quarry was 
reopened about 1916 by A. H. Burkholder, operating as the Quarryville 
Lime and Stone Co. It is equipped with motor-driven crushers and 
screens, and has six shaft kilns. 

The Conestoga limestone extends in a narrow band east from Quarry- 
ville through the valley followed by the Pennsylvania Railroad be- 
tween Quarryville and Coatesville in Chester County. At several 
places small quarries were opened many years ago for stone for agri- 
cultural lime. Three small quarries long abandoned are located about 
2 miles from the Chester County line, all showing an admixture of 
coarsely crystalline marble and micaceous marble. About one mile 
south of Christiana and very close to the Chester County line, there 
is an old quarry that shows considerable fair grade limestone. An 
analysis is given in the table of analyses. 

“‘Hour quarries (3, p. 29) are operated in the Elbrook limestone 
along the Bareville-New Holland Ridge. The Levi F. Zook quarry 
is on the south side of the State highway at Bareville. It is about 150 
feet long, 75 feet wide, and 75 feet deep. The rock is a thin-bedded, 
blue magnesian limestone with platy partings and lenses. Electric 
power is used for running the crusher, screens, air compressor, and 
hoist. Drilling is done with a jackhammer. The quarry is equipped 
with a New Holland crusher and the crushed stone is used on State 
highways, in local concrete constructions, and at the Bareville Con- 
crete Works in making cement building blocks and conduits. South 
of the Levi Zook quarry is a small quarry operated by Clayton Groff, 


472 LIMESTONES OF PENNSYLVANIA 


The equipment consists of crusher and bins, and the product is crushed 
stone. 

‘“By the school house on the State highway one mile west of New 
Holland is the Elmer Meyers quarry in the same formation the El- 
brook. It is worked occasionally for foundation stones, and stone from 
this quarry was used in the Mennonite Church of New Holland. The 
rock is a well-bedded, cream-white marble occurring in two-foot beds 
and overlain by blue magnesian limestone. The quarry has no equip- 
ment and the slabs are broken out by hand when needed. 

“The Aaron Good & Bros. quarry is half a mile south of New Hol- 
land. The rock exposed in the quarry dips 45° northwest. The quarry 
is 100 by 200 feet and 50 feet deep. The lower beds comprise 60 feet 
of sparkling, dark-blue, hackly dolomite which breaks readily, over- 
lain by 30 feet of thicker bedded, light-blue dolomite, followed by 20 
feet of banded, light-blue dolomite. The equipment includes an Eber- 
sole ‘crusher, screens and large bins, an air compressor and jack- 
hammer drill. Electric power is used for all purposes. The coarser 
stone is used for road material and the pulverized rock for fertilizer. 

‘‘A quarry in blue mottled sparkling dolomite is operated on the 
place of James W. Brubaker, two miles south of New Holland. It is 
only a small quarry, worked intermittently. The rock is crushed for 
road material for use on the Earl Township roads.”’ 

J. C. Showalter is working a quarry at Blue Ball for crushed stone. 
The stone varies from gray to blue limestone with a little interbedded 
shale. The rock is hard but is quarried easily as it contains many 
veins and joints. The beds are folded but in general dip gently to the 
north. The quarry face, which is parallel to the strike, is about 300 
feet long and 30 to 35 feet high. The clay overburden varies from 
6 to 10 feet in depth. A few clay seams extend downward 25 to 30 
feet. The output of the quarry is about 300 tons per day. , 


Brownstown area. Eli W. Shreiner operates a quarry for crushed 
stone on the north side of Conestoga Creek at Brownstown. The stone 
varies from a high magesian gray stone to a gray to dark blue compact 
dolomite rather high in silica. The rock is much shattered and con- 
tains numerous veins of calcite and quartz. In general the beds are 
nearly flat, dipping gently to the north but on the south side of the 
quarry they are intricately folded and also faulted. The quarry is 
about 360 feet long and the working face about 55 feet high. The 
overburden is shallow and there are no clay pockets. The production 
is about 60 tons per day but capacity is greater. 

A cement company, called the Conestoga Portland Cement Co., was 
formed several years ago to make Portland cement from limestones 
one mile west of Brownstown. About 50 test holes averaging 100 feet 
in depth were bored and the results are reported to have been favor- 
able. Only the stone of the best grade was to have been used. Shale 
to be mixed with the limestone was to be obtained about two-thirds of 
a mile to the northeast. On account of financial difficulties the plant 
was never erected. 

‘‘The following analyses (38, p. 22) from the report of Richard K. 
Meade, dated April 17, 1906, on the property of the Conestoga Port- 
land Cement Company, show the variation in composition of the lime- 
stone in successive beds, as determined by samples taken every three 
feet in drill holes at the junction of Conestoga and Coealico creeks. 
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The drilling was begun in Beekmantown limestone near the boundary 


with the underlying Conococheague limestone, into which the drilling 
probably extended.’’ 


Analyses of limestone from drill holes near Brownstown 


Hole No. 1 Hole No. 7 
| FesOs Fe2Os 

SiO2 AleOs | CaCOs | MgCOs 
| SiOe AlzOs | CaCOs | MgCOs 
19.58 3.82 78.73 2.38 |, -11.68 2.92 81.40 3.00 
10.81 2.49 84.44 1.12 32.16 3.04 80.69 2.12 
7.78 1.94 88.26 1.02 29.88 7.52 57.50 3.10 
4.22 0.96 $3.16 1.16 19.98 5.02 69.90 3.36 
1.28 0.42 97.32 0.98 39.82 9.96 44.20 3.02 
1.42 0.46 97.34 0.94 42.52 10.64 | 39.83 8.81 
1.38 0.43 97.34 1.10 45.00 11.26 36.12 3.62 
2.79 0.66 95.34 | 1.36 32.40 8.12 51.39 4.02 
2.41 0.62 95.70 | 1.48 32.64 8.26 52.11 3.8L 
3.24 0.64 94.43 1.88 30.62 7.64 57.86 3.27 
3.33 | 0.75 94.97 Lee 13.56 8.28 76.24 3.98 
3.00 1.03 94.43 1.56 12.24 3.06 78.94 4.85 
3.90 1.14 93.34 1.62 14.83 Sale 75.83 4.62 
1.34 0.44 97.70 1.18 18.46 4.60 72.60 4.28 
1.30 0.30 97.70 1.15 32.18 12.96 49.41 4.12 
1.44 0.38 97.34 1.21 83.00 12.02 49.78 3.13 
1.32 0.42 97.65 12 34.22 13.68 46.72 3.02 
1.42 | 0.36 97.65 1.16 39.02 15.16 89.83 3.29 
1.36 0.48 97.65 1.18 30.62 12.44 51.98 2.50 
1.44 0.40 97.70 1.10 388.56 13.00 44.85 1.95 
0.62 0.18 98.43 1.01 36.66 13.06 45.82 2.16 
0.48 0.20 98.61 | 0.96 89.02 14.08 40.25 2.75 
1.10 0.32 97.88 1.02 39.98 14.56 37.20 3.60 
1.60 | 0.54 96.79 1.32 42.16 13.98 31.80 | 3.88 
4.38 0.66 92.62 | Doe 47.20 13.82 26 .06 4,98 
3.42 | 0.66 93.52 2.61 34.62 12.18 54.08 4.98 
4.83 | 1.66 91.42 2.81 30.68 12.36 50.67 4.82 
6.12 2.76 89.46 2.85 37.26 12.50 42.05 4.12 
5.62 3.02 88.74 | 2.84 87.62 12.22 42.05 4.16 
5.82 3.04 88.57 | 2.92! 37.03 18.82 46.51 5.12 
5.94 3.18 88.39 | 2.96 37.16 13.54 46.69 4.10 
4.74 2.74 89.81 | 2.96 29.30 9.70 50.41 3:87 
Eee eee Reon aes a eee a ee 39.04 14.00 34.32 4,18 
4.70 2.75 | 89.99 | CTI ERO e ely ek Pak mle SA Se SiR ee aS 

Hole No. 9 Hole No. 9 (continued) 
Depth Fe20s Depth Fe203 
in feet SiOz Al2Os | CaCOs | MgOOs in feet SiOz AlzO3s | CaCOs | MgCOs 
4.50 1.36 91.85 2.54 
7.42 2.48 87.19 2.98 
2.75 3.28 33.60 2.86 
8.38 7.62 86.47 2.62 
9.64 3.22 82.34 3.06 
18.68 4.32 77.50 3.48 
11.64 3.88 79.29 8.12 
4.80 | 1.58 91.14 2.58 
6.36 2.12 88 .62 2.62 
boos 5.42 1.60 90.60 2.54 
33- 386 -=_-- 29.62 9.88 55.79 3.76 oa, ieee, 2.78 1.02 94.18 2.18 
86— 39 ~._.- 15.24 5.08 74.63 3.96 90- 93 --.-- 0.62 0.58 97.93 Yi1z 
39> 42). \..5-. 15.24 5.12 75.35 3.54 03— 96, =si- 0.3 0.21 99.01 0.54 
GF 45 os2c< 9.84 3.26 82.70 | 8.62 96- 99 ___-- 2.18 0.76 95.26 2.02 
45- 48 ..--- 10.06 3.12 83.05 | 3.44 96-100 ___-- ee oe oh es ee ee Se oe 
a a nee as 12.22 4.00 80.47 | 8.12 O9=102, ees. 1.82 0.90 94.90 2.00 
cies hl nee 11.52 3.76 | 81.37) 3.18 102-105 ---- 3.70 1.26 | 92.16 3.16 
ay Sy 4.54 1.48 92.03 2.16 


Hinkletown-Weaverland-Union Grove area. There is an idle quarry 
along the turnpike about halfway between Greenville and Hinkletown 
once operated by J. C. Showalter. It is in the Beekmantown lime- 
stone and exhibits interbedded high-lime and high-magnesian stone. 
Some poorly preserved gastropod fossils were noted. The quarry was 
first worked for lime and later for crushed stone. 
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About one mile north of Hinkletown a small quarry worked by 
Henry Martin shows crumpled Beekmantown limestone, thinly bedded 
and dark blue in color. It has been worked for road metal. ‘Two 
abandoned small quarries lie to the east. 


David Burkholder operates a quarry about three-fourths mile west 
of Martindale. Stone has been quarried here for fences and buildings 
but the product recently has been mainly crushed stone. The stone is 
a dense more or less magnesian limestone, gray to blue in color and 
very hard. The strata are fairly thick bedded, very regular, and dip 
to the southeast. The stripping varies from 0 to 3 feet. The quarry 
face is about 45 feet high. The daily production is about 400 tons of 
crushed stone. 


‘“‘The quarry (3, p. 28) of William R. Good is just south of the 
Harrisburg-Downingtown road along a small tributary to Conestoga 
Creek near the east end of Hinkletown. The rock is hard blue dolo- 
mite crossed by a fault zone, in which the shattered limestone is 
stained red by infiltrations from the Triassic rocks. The equipment 
consists of a tram, cable, crusher, screens, elevator, and bins, used for 
the production of crushed stone. Just half a mile along the strike to 
the southwest is the Musselman quarry in the same kind of limestone, 
formerly operated by the New Holland Concrete Works. It is now 
idle and owned by W. R. Good.’’ 

Ferris Martin has a large crusher and produces from 400 to 500 
tons of crushed stone daily from a quarry just east of Weaverland. 
The rock is interbedded, rather soft, high-calecinm, gray limestone and 
dense, hard, blue limestone. The beds are of medium thickness. They 
have a general low dip to the north but in places are sharply folded. 
The quarry face is about 50 feet high at the highest point. There is 
very little clay overburden but a little rotten rock must be discarded. 

About half a mile south of Terre Hill, C. S. Martin has within re- 
cent years operated a small quarry for crushed stone. The rock be- 
longs to the Beekmantown formation and is interbedded limestone and 
dolomite, mainly the former. A thickness of about 20 feet has been 
worked in two benches. In 1930 one of the two old kilns was being re- 
paired to make a trial burn. 

At Union Grove the Beekmantown limestone with some interbedded 
dolomite was formerly quarried, first for lime and later for crushed 
stone. 


Ephrata Area. About a mile southwest of Ephrata is the quarry 
of A. C. Kurtz and Sons. The quarry contains a variety of stone. 
The most common is a blue, tough dolomite. This overlies a light 
colored dolomite resembling porcelain with pinkish and greenish 
blotches and finely banded. The beds strike N.87°E., dip 24°NW. 
The clay overburden is light but a little rotten rock must be dis- 
carded. The product is entirely crushed stone. The finer sizes are 
hauled to the plant of Kurtz Bros. Conerete Product Co. less than one- 
fourth mile away to be made into conerete blocks of different kinds. 

S. B. Keller operates a quarry about one-fourth mile southeast of 
Clay School. Most of the product is crushed for conerete work but 
a small amount of building stone is produced. The quarry is about 
250 feet long, 100 feet wide, with a working face about 30 feet high. 
The rock is a good grade of dolomite. The beds are regular and strike 


PLATE 26. 


A. Weathered Vanport limestone, near Rasselas, Elk County. 


B. Vanport limestone in stream bed north of New Bethlehem, 
Clarion County. Shows regular parallel jointing. 


PLATE 27. 


A. Loyalhanna limestone mine of Youghiogheny Crushed Stone Co., 
three miles southeast of Connellsville, Fayette County. View shows 
openings and supporting pillars. 


B. Loyalhanna limestone quarry and mine of New Castle Lime and 
Stone Co., two miles east of Dunbar, Fayette County. 


PLATE 28. 


A. Typical outcrop of Upper Washington limestone and calcareous 
shales half a mile north of Holbrook, Greene County. 


Photo by Allegheny County Bureau of Tests and Specifications. 


B. Benwocd limestone in Con-Oil quarry, one mile south of Clarks- 
ville, Greene County. 


PLATE 29. 


A. Dolomitic limestone quarry along the Susquehanna River, 
at Billmeyer, Lancaster County. 


B. Crushed stone quarry in folded strata, Rheems, Lancaster County. 


PLATE 30. 


A.  Vanport limestone quarry of Crucible Steel Co., Bessemer, 
Lawrence County. 


B. Bessemer Limestone and Cement Co., Bessemer, Lawrence County. 


C. Vanport limestone quarry of Bessemer Limestone and Cement Co. 
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PLATE 32. 


Photograph by Wood Aerial Surveys, Inc., ‘Philadelphia, Pa. 
A. Airplane view of Bridgeport quarry of Bethlehem Mines Corpora- 


tion, Bridgeport, Montgomery County. 


Copyrighted photograph reproduced by permission of Aero Service Corporation, Philadelphia, Pa, 
B. Plant of the Valley Forge Cement Company, West Conshohocken, 
Montgomery County. 


A. Banding brought out by weathering indicating different amounts 
of magnesian carbonate. Lighter bands more dolomitic, upper one 
containing Cryptozoon proliferum. Bethlehem, Northampton County. 


B.  Alternation of massive magnesian limestones and shaly beds. 
Hellertown, Northampton County. 


Cambrian (Conococheague or Allentown) limestone showing variable 
conditions of sedimentation, 
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N.75°H. with dip 28°SE. The clay overburden averages about 3 feet 
but in places is 8 to 10 feet with a few deeper pockets, 

“West Cocalico Township (3, p. 27) operates two quarries for road 
material as needed. These quarries lie one mile south of Gockley 
and two miles south of Schoeneck respectively. The rock is thin blue 
limestone and blue dolomite.’’ 


Denver-Reamstown Area. Harry Millard once operated a large 
quarry about half a mile northeast of Denver in the Beekmantown 
limestone. The quarry was advanced into the hill about 400 feet and 
_ then abandoned as the cover of Triassic sandstone at that point was 
about 20 feet thick, overlying 80 feet of dolomite being extracted, and 
this overburden was increasing as the’ work was extended. The con- 
ditions were unfavorable for economic quarrying. The dolomite is 
gray in color. Some shaly limestone also is exposed. The product 
was crushed for road metal. 

R. M. Hertzog has worked a quarry about one mile north of Reams- 
town for both lime and crushed stone. The quarry contains low- 
magnesian, high-magnesian, and shaly limestone. The rock is greatly 
shattered, with abundant calcite veins. The quarry is not promising 
in appearance. 

TRIASSIC LIMESTONE 


The Triassic in several sections of the State contains some limestone 
conglomerates. In one place in Adams County they have been quarried 
both for crushed stone and to burn for lime. In Maryland they were 
once quarried for decorative stone under the name of ‘‘ Potomac 
marble.’’ Prof. M. H. Bissell* in describing this type of stone in Lan- 
caster County states that ‘‘a very extensive surface exposure, which, 
however, does not afford any vertical sections, occurs along the eastern 
margin of the Triassic belt east of the Susquehanna River in the 
vicinity of Bainbridge, especially along Conoy Creek.’’ 


CALCAREOUS MARL 


Dr. H. Justin Roddy has found some interesting calcareous con- 
eretions in some of the streams of Lancaster County which are of great 
scientific interest. They possess little commercia! value, although they 
have been dug in at least one place for putting on the soils. The fol- 
lowing quotations are extracts from an article (8) in which Dr. Roddy 
deseribes the occurrences. 

*“In 1898, I discovered that concretionary formations occurred in 
Little Conestoga Creek, Lancaster County, Pa. At that time, however, 
I was engaged in other studies and gave the concretions only a passing 
notice. But in the late summer of 1914, my attention was directed to 
the subject again by the reading of Dr. Walcott’s paper on ‘‘Pre- 
Cambrian Algonkian Algal Formations’’ which appeared July 22, 
1914. This paper made me realize the importance of a careful in- 
vestigation of these particular stream formations as to characteristics, 
distribution, origin, etc. I began at once a careful and extended 
search in the Little Conestoga as well as in other streams for con- 
eretionary structures of recent formation. My search was amply re- 
warded by finding them in great quantities, and distributed through- 
out nearly the entire length of the Little Conestoga. I found also that 


*Personally communicated to the author. 
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they not only occur in the creek itself, but that quite large deposits 
of the concretions underlie the flood plain meadows along the creek 
banks. One of these in Kendig’s Woods, two miles southwest of 
Millersville, Pa., is made up wholly of concretionary materials on the 
top of which forest trees of large size and considerable age are grow- 
ing. This deposit covers nearly an acre to the depth of about 8 feet 
in the middle thinning out lenslike toward its edges. Another de- 
posit along the same stream near Fruitville in Evan’s Meadow, more 
extensive in area but of slighter depth, forms a substratum under a 
thick soil cover and has an average depth of about two feet. De- 
posited concretions occur under similar conditions in many other of 
the meadows along the stream as is shown by weathered concretions 
occurring in the soil and wash wherever wet-weather stream gullies 
have been torn through the soil cover.’’ 


““Size and Shape. The concretions both in the stream and in the 
deposits vary in size from peas to masses nearly a foot in diameter. 
The latter size is not very common in the stream but many large con- 
cretions occur in the deposits probably because the smaller ones after 
deposition in land forms have been carried away in solution by per- 
colating waters leaving only the larger forms. In the flood deposits 
in Kendig’s, Woods thousands of the concretions when I found the de- 
posit last summer measured nearly a foot in length and six inches 
or more in transverse diameter.’’ 


“‘Composition and Hardness. Though the composition varies slight- 
ly from place to place yet all are limy deposits concentric around a 
nucleus. The main constituents in the concentric layers are calcium 
carbonate, silica and organic matter of vegetable origin. Upon dis- 
solving out the limy constituents with dilute hydrochloric acid, a mat 
is often left of vegetable materials composed of the matted stems or 
tissues and cells of low type plants such as mosses and algae. 

‘‘Few of the specimens tested had a hardness as great as that of 
common calcite, most of them being about two in the scale of hardness. 
The weathered concretions are generally less coherent than those now 
forming in the stream. 

‘‘The following table shows the main constituents of the concretions: 


Constituents A B 
OTZANIC! MALCCR srejciaiele.c)e'eie sisal ove seen ste 10% to 15% 1% to 12% 
IELO) BARI o one Onboo ade oso OE aadS Seo KC 1% 1% 
SOMME Mis aletarcreiacisttelensinte eis siete oretacaneterans 12% 12% 
CaCO Meeraniate.« hacia sielebreietec aretraytets rele7si2 60% to 75% T0% to 80% 
Me Pt amiste saw le steclal Saisie ae sheer raumiaere 1% 2% 
ANT east s ie) rataterel sous ayevens olsmvenuctalslsig Shete erepain’s trace trace 
ME COR caters ein nreisteyaersicpite ols a scaetetabaiel oats trace to 1% trace to 1% 


A, of growing specimens 
B of specimens from flood plain deposit” 


“‘Structure. Most specimens have as the nucleus a quartz or lime- 
stone pebble of the country rock. Near Millersville, where the stream 
flows for a mile or two parallel to an igneous dyke, the nuclei are 
diabase pebbles. But some specimens lack the stony nucleus, having 
instead the limy layers concentric around a dark spot which proves 
upon close examination to be carbonaceous matter resembling nearly 
structureless peat. Probably this was originally a piece of wood or 
other vegetable tissue that carbonized after the coneretionary laminae 
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had accumulated around it. This supposition has been verified in a 
number of cases by finding concretions with organic matter as nuclei.’’ 


“Where Found. Upon recognizing the importance of a thorough 
study of the Algoid coneretions, I began a systematic search in all 
parts of the Little Conestoga as well as in other streams of both Lan- 
easter and York Counties, Pennsylvania. My search showed that these 
objects abound in all parts of the Little Conestoga nearly from source 
to mouth. But no other streams in this part of the State have so far 
yielded any specimens.’’ 

‘“‘Since writing the above I have been fortunate enough to find a 
new locality for concretions. Knowing that Donegal Township, Lan- 
easter County, comprised a notably large area of Cambro-Ordovician 
limestones, I judged that its streams would be favorable to the growth 
of calcareous concretions through the agency of blue green algae. 
Search on April 25, in Donegal Creek, revealed these objects in 
greater abundance than in the Little Conestoga. One meadow of fully 
12 acres bordering the stream about one mile northeast of Marietta 
was found to be underlain with a bed of concretions not less than a 
foot in average thickness throughout its entire extent. And this was 
under a soil cover of more than a foot in depth that had, apparently, 
resulted from the weathering and disintegration of the same objects. 
The great flood deposits of concretions in this and neighboring 
meadows were paralleled by large quantities in the stream itself, fully 
one-fifth of the stones in some places in the stream channel being of 
concretionary origin as shown by their shape, laminated structure, 
and composition.”’ 


Analyses of Lancaster County limestones 


la 1b 2 8a 3b 3¢e 3d 4a 
CaCOs pee Oe Bi: 94.99 78.70 83.50 83.76 85.10 91.88 90.99 
MgCOs 2.63 8.85 Dea 14.36 13,15 12.92 5.89 6.60 
BIOs ns esas 0.75 0.61 2.47 1.24 1.81 0.92 1.19 1.45 
AlzO3+ Fe203 1.09 0.54 0.99 0.81 0.95 0.75 0.51 0.61 
Se = 0.015 A | ee 0.063 0.063 0.063 0.063 0.041 
1 AN a pl a Sl 0.004 OS OO4 AG = esas 0.008 0.008 0.008 0.008 0.006 
4b 5 6 m 8a 8b 8¢e 8d 
WE OCs Fe eo ae aseees 72.30 78.96 52.14 55.88 54.750 | 55.104 53.517 50.839: 
MPOOs (sco e se eee 39°85" fi cds~ee-2 42.01 41.79 44,204 43.602 | 43.522 | 41.148 
(ShG EP CO Ree eee ei ee ae 5.84 8.02 3.62 900 PN adaedonl|pnost sens | aveeedana| seaaiccans 
AleO3+Fe203  ----------- 1.93 1.68 1.92 0.98 517 804 869 731 
ee Se Sa er eh ee ee oe 011 028 021 030 
1 ip & SESE eS Pe —ce oeee O00) soeseen | sore see = 0.006 010 016 .014 .029 
TOih(ai ible wee a eS ee aes ee ee -436 847 1.926 7.699 


1. Outcrops 3% mile west of Rhcems on tract of J. A. Hipple. Average for phosphorus 
and sulphur. 
Old Hipple quarries, % mile west of Rheems. Average analysis. 
Quarry of J. A. Hipple, % mile SW. of Rheems. Average for phosphorus and sulphur. 
H. K. Landis quarry, 1% miles south of Rheems. Average for phosphorus and sulphur. 
Abandoned quarry on Brobaker farm, 14, miles north of Maytown. 
Outerop along left bank of a small stream, Rowenna P.O. 
Hiestand quarry on east side of Donegal Oreek, 1 mile from mouth. Average analysis. 
. Haldeman’s quarries at Chickies. a. South quarry, best blue limestone. Fine grained 
and very hard, brittle; light bluish gray, with irregular fracture. b. North quarry, middle 
of quarry, best specimen. Rather coarse grained; hard and brittle; fracture irregular; light 
gray and brownish gray color. c. North quarry, middle of quarry, worst specimen. Rather 
coarse grained, hard and tough; fracture irreglar, dark bluish gray. d. North quarry, 
sandy layer at extreme north end of quarry. Specimen having the general appearance of a 
soft sand rock, is coarse grained and crumbling, brownish gray. 
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a ee 
9 10 11 12 13a 13b l4a 14b l4e 
— | | | —_—|_—_—- (en 

WaGOn? 22 5.20-sae- nel eee 54.51 | 54.63 | 54.93] 55.01] 655.07 | 72.11 | 72.21 | 68.88 | 71.82 
MP OO te teat ase steers 42.92 | 42.10 | 41.82 | 44,03 | 87.83 | 17.88 | 20.29 |___.--_. 24,47 
BiOgs pee Row eas ee 1.86) 2.05} 1.68| 0.57! 3.68] 7.70| 65.36| 14.54] 3.20 
AlzOs+Fe2Os --_.-------. 2°85. 1° 2.831 Lop) O67) 241.| 922 | Page | eee ee 


9. Outcrop on left bank of Big Ohickies Oreek, Heinaman farm, 1% mile NE. of Chickies. 
10. Outerops on SE. side of Ohickies Oreek, 3g mile from mouth. 
at Quarry on left bank of Chickies Creek at junction of Big and Little Chickies creeks. 


J. E. Baker quarry on right bank of Big Ohickies Creek just above junction with 
Little OChickies Oreek. 


13. Quarry west wide of Little Ohickies Oreek, 2 miles 8S. of Mount Joy 


14. Outerops and openings along left bank of Little Chickies Creek, 1% ia 1% miles south 
of Mount Joy. 


15 16 17 18 19 20 | 21 
) 

Oa@Os? . 2629. 22a 2s ee 54.96 55.03 90.00 78.16 63.54 54.84 | 53.54 
Wir @ O's) ves o2o 22 Pea ne ane 43.22 44.05 ee ees 24.87 42.84 41.08 
RlQg? Bess ascent oa seae ae boscccnane 0.49 0.33 | 2.54 7.91 8.47 1.08 3.52 
gst tes0e Seseseedeuesopeet en ae 0.65 0.68 0.81 5.82 2.81 1,24 1.85 

afte ee ee 0,009 OR ee ee Pee ae ee a eee ee 
> Ae ats eS ese Se Se 0.008 ON oe sl Sens oe ete eames Si Va 


15. Small quarry % mile SW. of Newtown, midway between railroad and Big Chickies 


16. “Outerop at road crossing of Big Chickies Oreek, 4% mile SW. of Newtown. 
17. Outerop along left bank of Little Chickies Creek. near railroad, Mount Joy. 
18. Quarry 2% miles E. of Mount Joy on left bank of Big Chickies Creek. 

19. Quarry % mile S. of Centerville. 

20. Outcrop on farm of Henry Musser, % mile 8. of Centerville. 

21. Outerop on farm of Chris. Musser, 4% mile S. of Centerville. 


22a 22b 22¢ 22d 22e 22f 22g 22h 

ORO0 Sti ese eeneen esa neaenn as 56.81 53,29 53.28 53.17 68.22 86.24 88.67 

at ea at Fee eee 40.23 43 77 45.28 44.04 43.73 29.08 12.71 10.53 
Di Reet oe eee ee eee a RS Fg Se ee ee a Ee Se Sas Se ee 

AlzOs+Fe2Os -.----.----- 2.24 2.18 0.64 2.14 2.04 1.44 0,53 0.31 

Insoluble —,--<-----co+---= 0.40 0.32 0.08 0.29 0.72 0.78 0.82 0.24 

DRO Saree eee! 0.32 0.44 0.72 0.36 0.32 0.48 0.20 0.25 


22. Strickler limestone quarries half a mile east of the intersection of Strickler Run and 
the Lancaste? and Columbia (Pennsylvania) R. R. Analyses by J. B. Britton. 


221 22j 23a 28b 23¢ 23d 24 


ie 
Insoluble “ 
GO Pee gopernescnes toc n~scntwuaamasce 


23. Stoner quarry at Pennsylvania R. R. crossing of Strickler Run SE. of Columbia. 
Average of three samples for phosphorus and sulphur. 
24. Old Strickler quarry, % mile SE. of Columbia. 


pen 
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25a 25b 25¢ 26 27 28a 28b 28¢ 
( 

CaCOs 86.89 52.28 54.23 74.42 
MgCOs 5.36 89.35 89.05 16.67 
B18 ete wee es oe ee es ee ee Sir OO Sl BaG4: fe eck a la 
AlzOs+Fe20s 2.40 4.51 2.88 1.51 
Potobis eae | el i ase | TT Si ea le aN RS 3.38 | | 3.42 | 7.12 
H20 0.49 0.48 0.42 0.28 


25. Limestones 300 yards NE. of the Strickler quarries. 
26. Quarry on Strickler Run. % mile west of Glenmanor. 


27. Quarry at Glenmanor. 


Analyses by J. B. Britton. 


28. Limestones about % to 1% miles south of Manheim along track of P. & R. R.R. 
and near County Bridge. Analyses by J. B. Britton. 


re 
Tnsoluble 


28d 


28e 


30a 


SENIOR 28 ose ee be SEE SE ee ee, ee eer 52.06 55.42 | 55.35 


28f 2g | 28h 2st 28 28k 
| 
89.17 | 88.77 | 90.64 | 98.24 | 97.75 | 57.43 
4.51 | 5.75 | 4.14 | 3.56 | 5.16 |, 24.73 
"0.44 | 0.64 | 0.58 | 0.40 | 0.44 | 3.36 
“5.60 | 4.52 | 4.05 | 2.98 | 6.25 | 13.96 
0.28 | 0.32 | 0.53 | 0.52 | 0.20 | 0.52 
30b | 30e 31 32 33 34 


35a 35b | 385¢ 


36 


44,96 | 43.71 
0.28 0.49 
0.42 0.45 
0.006 | 0.006 |__--.____ 
Cig» Kay | a CO 


29. Large quarry between Lititz and Fruitville turnpikes, 1 mile N. of Lancaster. Average 


analysis. 


30. H. H. Landis quarry, % mile SE. of Landis Valley. 


sulphur. 


31. Outerop, south of Ephrata turnpike, 144 miles E. of Landis Valley. 
32. Outcrop on Weidler farm near right bank of Cocalico Oreek. 1 mile F. of Oregon. 


33. Outcrop on Minnich farm near abandoned railroad cut. 


84. Quarry near left bank of Conestoga Oreek 1 mile NW. of Farmersville. 
35. Bellemont quarries, east of Bellemont. Average for 
36. Old quarry 1% miles south of Christiana. 


phosphorus and sulphur. 


Average for phosphorus and 


1 mile N. of Brownstown. 
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39. 


Orchard quarry, Quarryville, micaceous limestone. 
. Orehard quarry, Quarryville, gray limestone. 


Orchard quarry, Quarryville, white limestone. Analyses 1-5, 7, 10-21, 23, 24, 26, 27, 


29-385 by Bethlehem Steel Co. 
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LAWRENCE COUNTY 


Lawrence County is one of the most important limestone producing 
counties of Pennsylvania. This position it holds because of the ex- 
tensive development of the Vanport limestone and the readiness with 
which it can be quarried and mined. The Portland cement and fluxing 
stone industries take most of the stone. Other limestone beds are 
present but they are not now of any significance and in the past have 
only been worked in a small way in a few localities. 


General geologic section of Lawrence County 


Conemaugh group Pottsville series 
Buffalo sandstone Homewood (Piedmont or Tionesta) 
Brush Creek limestone sandstone 
Brush Creek coal Tionesta coal 
Mahoning sandstone Tionesta iron shales 

Allegheny group Upper Mercer (Upper Wurtemburg) 
Upper Freeport coal limestone 
Upper Freeport limestone Upper Mercer coal 
Upper Freeport fire clay Upper Mercer iron shales 
Upper Freeport (Butler) sandstone Lower Mercer (Lower Wurtemburg) 
Lower Freeport coal limestone 
Lower Freeport (Butler) limestone Lower Mercer coal 
Lower Freeport sandstone Lower Mercer iron shales 
Upper Kittanning (Darlington) coal Upper Connoquenessing sandstone 
Middle Kittanning coal Quakertown coal 
Lower Kittanning coal Quakertown iron shales 
Kittanning fire clay Lower Connoquenessing sandstone 
Kittanning sandstone and shale Sharon iron shales 
Vanport (Ferriferous) limestone Sharon coal 
Serubgrass coal Sharon conglomerate 
Clarion coal Pocono series 
Fire clay Burgoon group 
Brookville coal Shenango shale 


In the table above, only the named beds are mentioned. These in- 
elude all of the coals and limestones, but only a portion of the shales 
and sandstones. 

The strata of the county are regular and lie nearly flat. There is a 
general slight dip to the south and locally there are other slight ir- 
regularities but seldom if ever are the strata of economic importance 
sufficiently irregular as to interfere with quarrying and mining them. 


MERCER LIMESTONES 


Lower Mercer limestone. In Lawrence County the Lower Mercer 
limestone is one of the most persistent members of the Pottsville series. 
It lies from 110 to 135 feet below the Vanport limestone. Although 
of varying thickness it is more generally from 2 to 2% feet thick. It 
is dark blue, highly fossiliferous, and breaks with a conchoidal frac- 
ture. Carbonate iron ore is developed in association with the lime- 
stone and in some eases both iron ore and flux from this horizon were 
. obtained during the time when the carbonate ores of western Penn- 
sylvania were being worked. 

This limestone has practically no economic significance mainly be- 
cause of its slight thickness, but more because of its proximity to 
the important deposits of the Vanport. 
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Upper Mercer limestone. The Upper Mercer limestone is likewise 
scarcely worthy of mention in a description of the limestone resources 
of Lawrence County. It is extensively developed in the valleys of 
Beaver, Mahoning, and Shenango rivers and Slippery Rock Creek. It 
varies considerably in thickness but in’ most places is from 2 to 4 
feet thick. It is dark gray to dark bluish in color, hard, compact, 
and fairly fossiliferous. Iron concretions are common. 

Half a mile south of Mount Jackson the Upper Mercer limestone in 
the bottom of Hickory Run is 2 feet thick and rather impure. The 
stream cascades over it at this point. Another good exposure of the 
limestone is to be seen just east of Wurtemburg along Slippery Rock 
Creek where it measures 12 to 14 inches. Beneath it occurs 12 to 18 
inches of coal. The limestone here is a lens. 


ee 
SN NWN PE 


RAD 


12 MILES 


Fig. 21. Limestone areas in Lawrence County. 


1. Lehigh Portland Cement Co. 2. Carbon Limestone Co. 38. Lake Erie Lime- 
stone Co. 4. George W. Johnson Co. 5. Union Limestone Co. 6. Pittsburgh Cruci- 
ble Steel Co. 7. Bessemer Limestone & Cement Co. 8. Medusa Portland Cement 
Co. 9. Consolidated Stone and Mining Co. 10. Duck Run quarry. 11. Rose 
Point quarry. 12. Interstate Limestone Co. 13. Lawrence Limestone Co. 


VANPORT LIMESTONE 


The Vanport limestone in recent years has been more extensively 
worked in Lawrence County than in any of the other counties of 
western Pennsylvania. This is due to its thickness, uniformity, and 
the ease with which it can be quarried. Extensive areas in the 
vicinity of New Castle, Hillside, and Bessemer contain the limestone 
either forming the caps of the hills or covered with so little over- 
lying soil and shale that the limestone can be readily obtained by 
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stripping. The limestone has been removed over a number of square 
miles and with improvements in stripping machinery it will be eco- 
nomical to strip the overburden from much additional territory. In 
the southern part of the county where the Vanport lies deeper, under- 
ground .mining has been carried on, especially at Wampum. 

In 1919 the late Professor F. B. Peck made a detailed study of the 
Vanport limestone of Lawrence County for the State Highway De- 
partment and submitted a report which was never printed. This re- 
port is in hand and has been freely used in this description but modi- 
fied and amplified in many places as the result of the writer’s less 
complete personal investigations in 1921 and 1929. However, to one 
familiar with the district, it may be apparent that some of the notes 
of particular areas may be somewhat out-of-date. 

In Lawrence County the Vanport limestone is remarkably persistent 
and uniform in both thickness and character. In thickness it ranges 
from 14 to 23 feet, with an average in the majority of localities where 
it was examined (at outcrops or in quarries) of 18 feet. In most 
places several distinct benches or subdivisions in the formation can 
easily be distinguished, owing to somewhat pronounced changes in the 
lithological and chemical character of the rock. Usually the upper 
bench, 5 to 8 or even 12 feet thick, consists of gray, highly fossilifer- 
ous limestone, in which the bedding planes are rather widely sepa- 
rated and regular in character, giving this part of the formation a 
thick or heavy bedded appearance. This upper bench breaks with a 
eonchoidal fracture into angular fragments, rudely equidimensional. 

Below this upper bench usually oceurs 2 feet of a more or less 
slaty variety of limestone which has a tendency to break in long, 
fiat pieces. This slaty character is exaggerated on weathering, for 
where the rock has been long exposed, the slaty character is clearly 
visible. Usually, however, where the rock is freshly broken, its slaty 
character is not particularly noticeable and would not detract ma- 
terially from its good road building qualities. : 

Below this somewhat slaty bed usually comes 2 to 5 feet of purer 
limestone, the purest in the formation. It is sometimes called the 
‘Bull layer or bed’’ and sometimes goes by the name of the ‘‘20-inch 
seam or bed.’’ It breaks into equidimensional fragments and has an 
irregular or conchoidal fracture. 

Below this bench of purer limestone lies 3 to 5 feet of dark blue 
limestone, having a rather thin and very irregular bedding which gives 
the limestone a decidedly warty or knotty appearance. It is usually 
very hard and splintery, and breaks into irregular fragments. Chemic- 
ally it is somewhat impure. The bottom layer, a, foot or less in thick- 
ness, is often flinty in character and seems to be decidely impure. It 
is sometimes referred to as ‘‘bottom rock.”’ 

These various horizons or benches are not always distinguishable in 
different quarries. Occasionally, however, the upper gray limestone 
with its thick, regular bedding comprises nearly two-thirds of the 
entire thickness of the Vanport and can be quickly and easily dis- 
tinguished from the blue, knotty limestone below with its thin, ir- 
regular bedding. The upper gray portion is the rock best suited for 
flux; the lower bench of blue limestone is less suited to that purpose 
and is sometimes left in the floor to be quarried later for ballast or 
concrete. Both the gray and the blue, as well as the slaty beds, are 


484 LIMESTONES OF PENNSYLVANIA 


suitable for cement making, and occasionally the blue is sold as flux 
for open hearth furnaces. 

It is not possible nor would it be desirable to include all of the 
available information concerning the Vanport quarries and outcrops 
in Lawrence County and for that reason the descriptions will deal 
with certain areas and individual operations. The accompanying map 
shows the distribution of the outcrops. 


QUARRIES IN OPERATION 


Lehigh Portland Cement Company’s Plant, New Castle. The 
quarries and plant of the Lehigh Portland Cement Company are 
located partly within, but mainly adjoining, the eastern limit of the 
city of New Castle. Three mills were at one time operated here but 
in 1929 two were being dismantled. Three large quarries have also 
been worked here but one has been abandoned as the overburden of 
shale and sandstone had increased to a thickness of 40 feet which was 
too great for profitable work. The overburden in the other quarries 
averages between 15 and 25 feet. The Vanport averages 14 feet in 
thickness. The shale overlying the limestone and also at times some 
of the sandstone is used to obtain the proper cement mixture. When 
visited in 1929 a small amount of sand was being used with the lime- 
stone and shale but this was a!l surficial glacial sand which occurs in 
some places. In general it is necessary to use about 83.5 per cent 
of limestone to 16.5 per cent shale and sand to obtain the proper 
composition. Ordinarily it means 3 carloads of shale, a dipper of 
sand, and 10 carloads of limestone. Naturally, the proportions vary 
with the composition of the limestone, which ranges from 86 to 94 
per cent in CaCO,. 

The Vanport is separated into three layers, the upper 4 to 5 feet 
thick, the middle 6 feet, and the lower 4 to 5 feet. There is also 
some shaly material beneath, which is left in the quarry. Analyses 
of these three layers are given below, each layer divided into 5 samples. 
They show the middle layer to be the best stone and the bottom one 
the poorest. 


Analyses of Vannort limestone at New Castle 


Top 1 | 2 3 | 4 5) 
| | 

52.14 52.73 | 51.29] 58.68! 654.42 
2.40} 2.50 2.66} 2.46/ 1.60 
2.50| 2.36 3.60 | 1.00 1.00 
40.68 | 41.74] 40.36] 41.84| 49.50 
98.11 | 94.16 | 91.59 | 95.89 97.21 
wT oil ee, NO ee SR | ee eee 
1 OT) hreens 4 5 


TRO care hha co She 0 a ee | 53.69 | 58.05 | 53.58 53.14 52.99 
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- The following analyses of the shale indicate its remarkably uniform 
composition. 


Analyses of shale of Lehigh Portland Cement Company, New Castle 


Cad) A RES ee Se ee ee ne 140 eee asa mel. Od [9 s65 1.10 1.34 
INES Oo SE ee Re AC ae Se ee eee ae | 227. | 2.41 1.97 1.86 2.33 2.38 
AC) 0s 2 as Sa, Sea | 90.58 98.78 | 98.22 | 26.58| 29.10) 28.34 
Fe20s Se ES Se a ei et ES ee 5.37 | 6.57 7.01 7.26 7.26 
‘SiO 5 Sa saan Ey Tonnies Cen Pe 56.78 55.12 89.04 | 60.96 | 54.96 | 55.80 
aspera emeuiins © Sex 3G BM Thar es 8.80 8.00! 7.56 6.98 | 8.00 7.40 


Hillsville Area. Four companies are operating large open cut 
quarries in the Vanport limesione in the region immediately south 
of Hillsville. The quarries of this region are impressive because of 
their great areal extent and the large amount of overburden being 
removed. The quarries extend from the Ohio line eastward to a 
short distance beyond Miller School, a distance of more than 3 miles. 
The most westerly is The Carbon Limestone Company, with offices in 
Youngstown, Ohio. Their company also works across the line in 
Ohio to a limited extent. The Lake Erie Limestone Company, affili- 
ated with the New Castle Lime and Stone Company, has its quarry 
to the east of the Carbon quarry and separated from it by a high 
ridge of tailings. East of the Lake Erie quarry is that of the Geo. 
W. Johnson Company, affiliated with the Pittsburgh Limestone Com; 
pany, and still further east is the Union Limestone Company of 
Youngstown, Ohio. All of them work in the same manner, which 
consists of stripping the shale and clay and then removing the lime- 
stone. The stripped material is dumped in the place from which the 
stone has been removed. As the quarry advances great banks of 
earth are left behind. 

Throughout the Hillsville region the Vanport has a fairly uniform 
thickness of 22 feet and varies little lithologically throughout the 
four quarries. The best section obtainable at the time of our visit 
was in the Lake Erie quarry and this may be regarded as typical. 
Each quarry will be described briefly beginning at the Ohio line and 
progressing eastward. 

The Carbon Limestone Company is operating a face about 114 miles 
long and has crossed into Ohio for a short distance. .The layer of 
‘‘huhrstone’’ iron ore which so generally lies above the Vanport is 
here about 1 foot thick. It is a deep. reddish-brown, ferruginous lime- 
stone, in places slightly oolitic near the base. Almost everywhere 
a thin layer of chert or chaleedony about an inch in thickness sepa- 
rates the iron ore layer from the unchanged Vanport limestone. The 
company has two large Marion shovels with a capacity each of 9 
eubie yards and 90-foot booms. 

The average overburden stripped is 38 feet. A section of the ma- 
terial stripped and the limestone is about as follows: 


Jae in. 
Surface soil, variable in thickness 
(QYoFI Se ae cd Bod CeO NCE CnC 8 to 9 
SALOME ere tie clr ators fr8 ene evens 4 2 
Lower Kittanning coal 2 6 
SINGUICLAY soctas cise etcre es dls see 3 
Shale ameter ters sheisiisssiarehe elec 30 
Vanport limestone .......... 22 
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The company has a capacity of over 1,000,000 tons annually divided 
into about 750,000 tons of fluxing stone, most of which is shipped into 
the Pittsburgh district, about 400,000 tons of crushed stone aggre- 
gates and 60,000 tons of pulverized stone ground to 100-mesh size for 
agricultural uses. An average analysis of the 1926 production is 
as follows: 


Analysis of Vanport limestone at Carbon Limestone Co. quarry 


Cae hic atl een ee 52.80 
MEO it has an 62 
ATO, FEO. eres 2.15 
SiO Se eee; 2.05 
PD, Uehiro 031 
Ye a ans tire 072 
CaCO «teste aeeuee 94.29 
MpCOe inact ds hes 1.30 


The Lake Erie Limestone Company operating to the east of the 
Carbon Company has an overburden averaging 27 to 30 feet and con- 
sisting chiefly of unconsolidated glacial gravels. Near the western 
boundary there is some shale overburden. The quarry face which is 
about half a mile long is about three-fourths mile from the crushing 
plant. The limestone is generally about 21 feet or a trifle more in 
thickness of which the upper 17 feet consists of gray stone and the 
lower 4 feet of blue stone. 


A detailed section is as follows: 


Ft. in. 
Gray, massive, light chocolate or dove-colored stone when 
weathered, slightly pinkish when fresh. Breaks 
with a gnarly fracture. This bed rarely shows any 
TAMINALIOMN — fered ecole ee orte. she a ade ueste tiateie opal 3 4 
Gray stone similar to above but with some laminations 
long *whielide Hreaks,)(..: 66.2% bss a tee cine arene” 3 a 
Similar gray stone but with three breaks at 16, 25 and 
oa nehes. EPOMh the Op: .. sie avs. oe py ce slew © a ath owaee 3 3 
Closely laminated gray limestone locally known as 
Serres La VOL ue a, «even Cre cess acetals isola’ s atts? sym. 8 tls a aoe pon 
Gray massive limestone with imperfect lamination at 11, 
20 and 40 inches from the top .........eseecccscee , 6 8 
Blue! massive Limestommie. Fees a0.<' «<class bese Shae Dees 4 0 


The uppermost gray, stone layer and the blue stone at the base con- 
tain more phosphorus and iron than the other layers and yield a non- 
Bessemer fluxing stone. The other is suitable for Bessemer use. 

The company mainly produces fluxing stone amounting to about 
750,000 tons annually, shipped to Youngstown, Sharpsville, and other 
points, It produces about 250,000 tons of crushed stone aggregates; 
some is shipped to cement plants and 30,000 tons or more is pulverized 
for agricultural limestone or for mine dusting. For agricultural pur- 
poses the stone is crushed sufficiently for 65 per cent to pass through 
a 100-mesh sereen and for mine dusting for 70 per cent to pass through 
a 200-mesh sereen. 
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Analyses of Lake Erie Limestone Company’s stone 


1 2 3 4 5 
IO LT erates Cer 2.60 1.89 1.78 1.62 1.83 
ATO Werte kis cn ke 1.39 40 67 ' 68 57 
WG On cette airens 1.90 50 ohh 57 56 
UND enous oc aS RSS ine tr tr tr tr 
CaCOP iit. | | bess 9 96.68 96.05 96.49 ' 96.86 
MzgCQ, sivine. low—not determined 
NOM his cagebect< trace 
PLOAMER AES oar” 5) fataee tr 034 tr tr 
OPZaRIG  bewisein’ >> . ea meee BA ey Mietel care 37 06 
CaO eee nsecces ‘ 52.00 te 1 
MgO.) aks tives. 0.29 
eee renee oe 0.082 

6 7 8 9 10 
S1O)ewt Uhre ss /6 6 3.13 1.95 3.59 0.96 6.62 
ALO Leics ewes 1.66 1.43 1.77 17 4.24 
EOL Sexlee clos: 86 84 93 86 71 
fl 0 ory ier tr 10 10 10 10 
ADO Lian bs. 93.55 94.89 93.00 97.22 88.42 
MgCO, 258 sacs low not determined 
Chee SSeS Sas trace 
Ts a Pan tr .030 030 tr tr 
ORNS 5.5: > AT Bde sis ol AB PP REN epee 


1. Composite analysis of 10 samples. 


2 to 10. Samples from top to bottom of section. Nos. 2 to 7 inclusive from 
graystone, 8 to 10 blue stone. 


Geo. W. Johnson Iimestone Co. The largest operation in the Hills- 
ville area is that of the Geo. W. Johnson Limestone Co. The working 
face is about 244 miles long. Near the center the overburden in- 
ereases to a depth of 55 feet and underground mining is there being 
carried on. The overburden in part of the property is entirely loose 
glacial debris, clay, and sand, in which there are occasional large 
boulders of granite, gneiss, and sandstone. In a few places the glacier 
cut deeply into the limestone, removing most of the gray stone. 


Where glacial erosion was less severe the limestone is overlain by 
greenish shales. 


Section of the Vanport limestone at Geo. W. Johnson Co. Quarry 


Ft 
Massive ‘eray limestone. 02 5esj. 00s sie Cevies «eos eae 8 
Gray massive limestone, showing some laminations .... 3 
Massive gray limestone showing numerous thin lamina- 

FIGNSH ON WEATHOLING Wy psskics seins ets viadeeers os tie 4 
Massive: blue HMm@stone ss apig wesc sic eset core ccs ccscee 1 
Gnarly blue limestone ......... Bh cada} Sante: e-s.ahena cane teke soi 
REaasive sDIReMSCOMGMG wip.oa: sc we elatwitrs pubiere. 5 co on,w\d ean sle.are 3 


The gray limestone is suitable for Bessemer use and the blue is 
ealled non-Bessemer fluxing stone. The bulk of the product is used 
for flux but in addition a large amount of crushed stone and screen- 
ings is also marketed. The total output is given as 1,400,000 tons. 


Union Limestone Co. The most easterly operation in the Hillsville 
region is that of the Union Limestone Co. with offices in Youngstown, 
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Ohio. The Vanport here is similar to that in the other quarries just 
described. A section at one point is as follows: 


Section of Vanport limestone at Union limestone quarry 


Gray limestone with upper 4 inches highly impregnated 

LER I OTIOMT eS Papeadee sy carci rare nek Sena hee oa bale 
Gray massive limestone with numerous crinoid stems .. 
Mud seam that is fairly continuous .............ee00- 
Massive gray limestone, sparingly fossiliferous ........ 
Massive gray limestone that shows laminations where 

weathered and that shatters when shot 


= 


Ke wp SONOS 


eee ee eerecee 


PrP oOo WO Nw 


thick 


re re er ) 


The section given measures 19 feet 9 inches thick, which is some- 
what less than the average, which is probably 21 to 22 feet. The 
overburden averages about 27 feet but in places runs as high as 40 
feet. It is chiefly unconsolidated glacial sand, clay, and boulders. 
The bulk of the stone, about two-thirds, is used for flux, going mainly 
to iron furnaces at Sharpsville. This is the stone that measures from 
114 to 6 inches in size. The balance is commercial crushed stone. The 
annual production is given as 750,000 tons. 


Pittsburgh Crucible Steel Co. quarry at Bessemer. At Bessemer 
a rather large quarry is being worked by the Pittsburgh Crucible Steel 
Co. The quarry face which extends in an almost east-west direction 
is about half a mile long. The overburden, which averages 27 feet in 
thickness, is mainly shale but with some unconsolidated glacial ma- 
terial. At the eastern end it runs up to 40 feet but no further strip- 
ping is planned for that part of the quarry. A section taken at a 
narrow cut between the eastern and western portions of the quarry 
is as follows: 


Section of Vanport limestone at Pittsburgh Crucible Steel Co. quarry 


Ft. in. 
Gray limestone containing some ron carbonate ........ 11 
Massive gray limestone which breaks into 3 beds when 
shot. Shows stylolitic structure ...........+...- 4 1 
Massive gray limestone more crystalline than above .. 3 0 
Maghive fray, WIMeStONG. © aujatss -lehe ee) shs crisis ele ols) sisilc le siecle 4 6 
Gray limestone, somewhat gnarly with numerous lami- 
MACON Hide WPS ia) LECL ins al ter..o! shaves ate sialelele elevate) sie 5 0 
Blue to almost black limestone, upper 11 inches showing 
ASAT CUMLATHITI ACL o.. Nevetst fees, «al ei eke 3 (elollavo.slaheret,e eceiale jets 5 4 


The band of ferruginous limestone that so commonly overlies the 
Vanport limestone is distinctly seen in several places and the thin 
band of cherty material less commonly developed was also noted in a 
few places. 

The stone is loaded by hand. The product is mainly used for flux. 


Bessemer Inmestone and Cement Co., Bessemer. The Bessemer 
Limestone and Cement Co. is engaged in the manufacture of Portland 
cement and also in the production of fluxing stone and commercial 
crushed stone. At first only, the fine material separated from the flux- 
ing stone was used for cement but at present the bulk of the limestone 
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quarried is used for this purpose. The overburden is heavy, running 
up to 70 feet in one place. This is mainly shale but there is a thin © 
bed of coal. Some of the stripped shale is sold to a near-by brick plant 
for manufacture of brick and part is used by the company to mix with 
the limestone for the cement mixture but most of the material over- 
lying the limestone is wasted. The shale used in the cement plant is 
light greenish gray in color. The band of iron ore on top of the lime- 
stone is unusually thick in some parts of the quarry. 


Section of Vanport limestone at Bessemer Limestone and Cement 


Co. quarry 

Ft. in. 
Iron ore and ferruginous limestone, maximum ........ 4 0 
Gray massive limestone? ¢ .24402)stes ow oe sine a oe wale 6 0 
Shaly limestone .........-ceeseeescecsreceerccceees 6 
Gray massive Jimestone .os.c0 5. onels on cee 08 ecules aie a ein 5 0 
ShalyAlimesione: ite. tiaras or. +. Qatacceieersaeale: 2, Oa, aaratetetaatmaiels 1 0 
Blue gnarly limestone, fairly thin bedded .............. a! 0 


Where the iron ore is thicker than one foot, the next underlying 
layer of limestone is correspondingly thinner. Where thickest the 
upper portion is thoroughly oxidized and is bright red, yellow, or 
yellowish-brown. 

A prominent downward fold (syncline) about 100 feet in width is 
present at one point and here the base of the limestone is about 8 feet 
below the general level of the quarry floor. It is seldom that one en- 
counters folds of this kind in the Vanport limestone of Lawrence 
County. 

The capacity of the cement plant is given as 5000 barrels per day. 
The wet process is used. 


Average analyses of the Vanport limestone used on four days by the 
cement plant 


(1929) July 25 July 26 July 27 July 29 
CaO) vain Mesetare iy axehal ous 47.98 50.40 49.40 48.40 
MPO aod ia thacastestecs Not determifed usually but fairly 
uniformly .9 per cent 
CANOE Sea cuateigyesiehateiays 3.48 1.65 2.23 3.24 
OOS ya prstors oles soe) s 2.02 1.48 1.67 1.90 
BIOS. Wr ossiseny' = fave 7.76 5.50 6.86 7.14 


Medusa Portland Cement Co. (formerly Crescent Portland Cement 
Co.), Wampum. One of the earliest plants for the manufacture of 
Portland cement was at Wampum, where the Medusa Portland Cement 
Co. id now operating. The early history of this operation is described 
by Robert W. Lesley in, ‘‘ History of the Portland Cement Industry in 
the United States’’ as follows: 

‘‘Another important early portland cement plant was that erected 
about 1875 by John K. Shinn, at Wampum, Pennsylvania. Some have 
claimed that it was in this plant the manufacture of American portland 
cement first took place. 

‘‘Before the manufacture of portland cement began at Wampum, 
the Wampum Mining and Manufacturing Company was in operation 
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there. John K. Shinn was secretary and treasurer of the company, 
which was succeeded by the National Cement Company and later by 
the Crescent Portland Cement Company. After years of experiment, 
Mr. Shinn began, in 1874, to manufacture portland cement, but without 
entire success. Sometimes a good product would be produced and at 
other times failure would result. He advertised for an experienced 
cement maker and finally employed William Pucall, of Cincinnati. 
Mr. Pucall worked earnestly, putting in days and nights at a stretch. 
He erected a kiln, or furnace, with which he succeeded in obtaining a 
portland cement of uniform quality. It was exhibited at the Centen- 
nial Exhibition held in Philadelphia in 1876, and the firm was awarded 
a gold medal by the United States Centennial Commission. Associated 
with Mr. Shinn at the time were W. P. Shinn, president of the com- 
pany, and Joseph Shinn, superintendent. 


“*In the beginning many difficulties were encountered and the meth- 
ods employed were very primitive. For example, in the reduction 
of clinker a groove corforming to the outline of a box was cut in a flat 
rock and into this was fitted the box in which the burnt clinker was 
placed and pounded, or pulverized. This was done by means of a heavy 
car axle with the end stove up, the axle suspended from a spring pole 
such as is used in drilling small wells. This crude process preceded 
the use of modern mills. Having no apparatus for crushing or grind- 
ing the limestone, a carload of material would be sent to Leetonia, 
Ohio, where it would be crushed and sent back to Newport, near Wam- 
pum, and taken to a sawmill in which the owner had rigged up a set 
of chopping buhrs. The limestone was run through these buhrs and 
ground as fine as possible, and then brought down to Wampum. 


‘‘Under Mr. Shinn’s plans, Mr. Pucall built a square kiln of fire 
brick, six or seven feet outside measurement and about eight feet high, 
the walls about a foot thick. The chimney was at one side of the top 
and a firebox was placed at the bottom of the kiln. The lime was mixed 
in certain proportions with a blue clay found nearby. The clay and 
limestone, finely ground, were mixed together wet. This mixture was 
shaped in fire brick molds, the material being taken to a brick yard 
for that purpose, where the bricks were dried on a hot floor. They 
were then brought back and placed in the kiln with alternate layers of 
coke, and burned. After burning, the brick were shipped to Cunning- 
ham’s foundry in Neweastle, Pennsylvania, where they were ground 
on a set of buhr stones. 

“On November 1, 1878, Mr. Shinn, whose residence was given as 
Newcastle, Lawrence County, Pennsylvania, took out a patent on an 
improved method of burning lime and cement by means of a mechani- 
eal device designed to inject a forced draft into the lower part of the 
kiln. In the first or burning stage, combustion was promoted thereby 
and later cooling of the kiln contents expedited.”’ 

The stone was for a long time obtained from an open-cut quarry on 
the side of the hill where it outcrops but when the overburden became 
too heavy for profitable quarrying the ledge was followed underground. 
All of the stone now used is obtained by mining. The experience of 
the company is that open cut quarrying is cheaper until the necessary 
stripping exceeds about 25 feet, beyond which mining is more econom- 
ical. 
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Section of the Vanport at the Medusa Portland Cement Co. quarry 


Ft. in. 
Gray limestone. In entries all is left as roof but 
in rooms half only is left ......-+--+++++++-- 8 0 


Hard gray limestone showing bedding planes and 

containing numerous fossil crinoid stems. Is 

known as “bull layer” i620 00.520 eel cee sions 1 3 
Gray thin-bedded argillaceous limestone or thin- 

bedded limestone with numerous thin shale 

layers. When fresh it breaks into splinters 

and on weathering breaks into very thin 

layers. Is known as “rotten layer” .......-. 1 2 
Blue limestone varying from dark chocolate to 

dark blue when fresh and weathering to 4 

dove color. Few bedding planes are observ- 

able except where weathered. Is semi-crystal- 

line and sparingly fossiliferous. Upper and 

lower portions vary somewhat in chemical 

COMPOSIEOM at case hist 6 eiccnsie lie ersten sane suze somata 7-9 0 


The iron ore band so commonly developed on top of the Vanport 
seems to be missing, but on the east side of Beaver River it is said to 
have been unusually thick and was extensively mined. In one place 
the entire limestone bed is reported to have been replaced by iron car- 
bonate, later changed in part to red and yellow iron oxides. 


The limestone is mined in 60-foot centers, leaving 30-foot pillars. 
In places the width of the entry is somewhat greater but near the out- 
crop, where the rock is fissured, it is necessary to leave large pillars. 
As stated above, some of the uppermost layer is left in the roof but it 
is believed that eventually much of this can be recovered. Occasion- 
ally some roof stone falls and it is necessary to use some timber. 

Over part of the tract a bed of coal about 60 feet above the limestone 
was formerly worked. 


The company sees the approaching exhaustion of the limestone in 
the hill now being worked and has recently reopened the Cambrian 
mine in an adjoining hill due west and across Wampum Run. The 
stone is similar to that now being obtained in the Crescent mine. Some 
of the stone now mined comes from nearly a mile from the portal. 
The crusher is near the mouth of the mine and the crushed product is 
conveyed about one-fourth mile by bucket tram to the mill. The dry 
process is used. There are six kilns. The capacity of the plant is 
5000 barrels per day. 


Shale is usually required and comes from the same hill as the lime- 
stone. 


Analysis of shale at Medusa Portland Cement Co. quarry 


CBO. pera ics noce ne tice eee citrate 1.25 
IM OMS ys bis tetaces cick erated eerbine > Busi CeO Me 1.00 
AMO ere vrike cei tiecevangh currant eclen is See 19 to 20 
WOO cane in Snasitetngi aa onieb a havea 9 to 10 
SHO Ra aah eat dh Bhi din Staren a at ca seed ort 61 to 62 
AICAITGNS 7 Uk: caverelten aie Ne Aisa, stone er emerate ernie 1to 1% 


It is common to use a small amount of sandstone. This is also ob- 
tained from the same hill and analyzes about 96 per cent silica and 2 
per cent Al,O, and Fe,0,. 
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The following analyses have been furnished by the company. 


Crescent mine of the Medusa Portland Cement Co., entry No. 6, 
sampled June 1, 1929 


Bottom Total 

Gray Bull Rotten Blue Blue face 
48” 20” 14” 36” 48” 176” 
Average 
51.58 46.78 22.24 44.48 47.70 45.26 
85 1.53 1.53 - 88 72 96 
1.61 3.66 10.53 2.22 3.47 3.82 
1.05 1.70 5.25 2.20 175 1.93 
3.42 7.76 39.06 9.86 6.12 9.13 
41.00 87.34 20.40 85.76 88.48 36.95 
99.51 98.77 99.01 95.40 98.24 98.05 
91.51 83.20 39.10 79.60 86.15 80.82 


Pounds of shale per 100 pounds of limestone, 493. 
Mix figured as 77 pe. CaCOs. 
About half of the gray is left as roof and not included. 


Crescent mine outside, by entry No. 2, April 2, 1929 


Gray Bull Rotten Blue Total 

Thickness 78” 18” 42" 99” 237” 

; Average 

CEO, eee ee tests Seer eee ener! 50.19 47.91 46.72 _ 50.90 50.29 

TEE 8 eee oo eae Rs aie ae Clan sega ee ee 1.05 0.72 1.02 0.87 0.91 

Ala Oey ooo ase es ot at 1.34 5.15 4.04 1.42 1.99 

Mes Re es Seen ae a ee oe 1.07 L.27 1.10 0.90 4-27 

RSI es ers to a kt ae ensee 3.10 5.90 8.26 9.28 4.62 
ee eee a ee al aes cae not | determined 

LLOEGR ee ee Bee ee ae 41.90 88.86 38.26 40.94 40.54 

4S Se ee ee ee es ee re 98.65 99.81 99.41 99.31 98.67 

CEN GO lee ee eS a ee 89.60 85.52 83.40 90.86 89,18 

if 


16.6 pounds shale to 100 pounds limestone. 
Mix 77 pe. CaCOs. 


Cambrian mine, main heading, March 21, 1929 


Top Bottom Top Bottom 
Gray Gray Rotten Blue Blue Average 
Thickness 3 not | given 

CaO) Fa ee ee 52.38 49.86 31.05 45.33 49.56 46.64 
MEO Vos see ee ~.0.72 0.78 1.23 0.77 0.72 0.82 
BAO a”, stad on av anieenitae aati 2.38 2.56 11.82 5.42 2.86 4.45 
WerOs: ssscsks-nsecesense ses 0.50 0.60 | 2.20 0.90 0.60 0.87 
SiQaye 222 Ss Soe eee 3.46 4.96 26.22 10.16 5.24 8.78 
Rae ee one not | determined 
DOSS on seo ewaeens Saas 39.78 40.04 25.74 36.36 39.90 37.28 
Total 72 cc csshone na asoedee aes 99.42 98.80 98.26 98.94 98.88 98.84 
CaGOs Gisstssssasene secon 93.50 89.00 55.42 80.94 98.46 83.25 


8.1 pounds shales to 100 pounds limestones—mix 77 pe. CaCOs. 


‘The Consolidated Stone and Mining Co., controlled by the New Castle 
Lime and Stone Co., is operating a mine in Wayne Township nearly 
due east of the Medusa Portland Cement Co. about 114 miles southeast 
‘of Chewton. The Vanport limestone here was formerly obtained by 
open quarrying but when the overburden increased to 50 feet, under- 
ground mining was started and is now being followed exclusively. 
The cost of production was cut and cleaner stone obtained. In mining 
the company takes out the stone in 30-foot haulage ways and leaves 
30-foot pillars. Usually the upper 2% feet of stone is left in roof. 
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Section at Consolidated Stone and Mining Co.’s quarry 


Ft. im. 

Shale 
Thin layer of iron ore 
Gray limestone, left in roof .......++++++++-+ 2 6 
Gray limestone, shot down after being drilled by 

stoper drills following the removal of the blue 

StOME MDELOW Ba wsiccbinses siene 0 8 Vy EVs aS eae 5 
Shaly limestone, Bull layer ..........++-+ee-0. af 6 
Blue stone, somewhat shaly ati top, massive be- 


OW tered Saas Soh ease ota c ed cwice happened oe 14 6 


The company burns lime in two kilns on the property. The lime is 
used both for agricultural purposes and in building construction. Coal 
is obtained from a 28 to 30 inch coal bed lying about 35 feet above the 
limestone. The company also markets all sizes of commercial crushed 
stone. 


The Duck Run quarry, operated in 1929 by Schrecongost Coal and 
Lime Company, of New Castle, is in the northern end of Wayne Town- 
ship, about ond mile south of Duck Run. It is situated in the hillside 
to the east of the road between Duck Run and Hazeldell. 

The quarry face fis about 500 feet long and has been worked back 
into the hill until considerable overburden has been encountered. Min- 
ing operations have been begun at the point where overburden is 
heaviest, but open face quarrying is still resorted to under lighter 
overburden. The mine extends for a distance of 35 to 40 feet under the 
hill. At this point a room is being turned off. The limestone is about 
17 feet at the portal of the haulage way, of which a five foot top ledgé 
is being left as roof, 

The company formerly burned the stone for lime but the two kilns 
have been abandoned and crushed stone is supplied to the Pittsburgh, 
Harmony, Butler, and New Castle Electric Railway, whose right of 
way passes within a few hundred feet of the face. Some of the stone 
is being ground for agricultural lime which they sell with an analysis 
of CaCO,—91.67 per cent, and Mg0—1.63 per cent; fineness 50 per 
cent through 100 mesh. It is also probable that some of the limestone 
is sold for mine dusting. 

The Vanport is of a lighter chocolate color than in the areas pre- 
viously described, and is also less crystalline. The top of the for- 
mation is well marked by a layer of limonite which is about 6 inches 
thick, passing upward into a massive and solid bed of limonite of about 
the same thickness. A thin zone of oolitic material was found asso- 
ciated with the limonite but it could not be found in place. 


The company is using a gyratory crusher and an Allis-Chalmers 
puiverizer. 


The Rose, Point quarry is located on the southwest slope of the hill 
directly south of Rose Point. The Vanport limestone is readily separ- 
able into an upper laminated, next a massive bed, a lower laminated 
band, and a solid massive bed at the base. 

The Vanport reaches a thickness of 18 to 20 feet, although the top- 
most layer, distinctly reddish in color and grading into the overlying 
limonitie layer, is not worked. It is of interest to note that the limon- 
itic top covering of the Vanport in this vicinity supplied the iron ore 
for the Milroy and Hope Furnaces approximately 60 years ago. 


ae 
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_ The limestone is darker in color on fresh surface than that found 
in the Lehigh Cement Company quarries at New Castle. It varies in 
color from a chocolate gray to a bluish gray, both types altering on 
surface exposure to a dove color. 

Cave material is rather abundant on the exposed faces of the quarry. 
Numerous fine specimens of aragonite, some of which show fibers eight 
inches long, were seen. Toward the west end of the quarry some rather 
large clay, seams are encountered near the base of the limestone. The 
Vanport is here quite fossiliferous. 

At the time of the visit in 1929 only two of the ten vertical steel — 
kilns were being operated. Most of the lime quarried is sold as hy- 
drated lime for fertilizer although some finds use as plaster, lump lime 
and ground as unhydrated lime. At one time, it is reported, stone 
from this quarry was sold for fluxing purposes. 

Adjoining this tract on the south is the farm of Mr. J. Stuart Brown, 
Wayne Iron Works, Pittsburgh, Pa. On this farm much mining was 
done for the iron ore but the limestone was left intact. The cover 
here on the limestone is relatively light and there are many acres of 
ground (20-40) that offer an especially attractive field for limestone 
quarrying. A spur from the Bessemer and Erie R. R. has been con- 
structed to the quarry and lime kilns. 


QUARRIES NOT IN OPERATION 


Vanport limestone outcrops on the farm of Mr. Stoner three-fourths 
of a mile west of Rose Point, under light cover. A quarry could be 
opened here to advantage, in fact the rock has already been quarried 
in a small way and ground for fertilizer. The limestone is 1200 feet 
above sea, level. 

In the eastern part of the county, near the head-waters of Jamison 
Run, the limestone crops in the bed of the stream. 

One mile northwest of Plaingrove it outcrops on both sides of Taylor 
Run. The ledges are 5 to 6 feet thick but the total thickness could 
not be ascertained. The elevation of the limestone here is 1180-1200 
feet. 

One ‘and a quarter miles northwest of the former locality, on the 
farm of Mr. N. A. Offett, the limestone crops out in the field southwest 
of the house and has been quarried for burning. Six feet of hard gray 
rock is exposed in a recent opening. The limestone was also quarried 
on the farm of Mr. T. M. Gealey immediately west of the Offett prem- 
ises, but it is thin here and appears to be mostly eroded. Clay seams 
in the limestone are numerous. The swampy areas lie on or just be- 
neath the limestone. . 

About 1 mile south of New Castle is the old quarry of the Shenango 
Limestone Co. The concern supplied stone for flux, ballast, and road- 
making. The quarry face is 2500-3000 feet long. The limestone here 
is 20 to 22 feet thick and was quarried in two benches. The upper 
bench consists of about 12 feet of gray limestone, the lower 4 or 5 feet 
of which is thin-bedded. This upper bench has been quarried in the 
past, chiefly for flux. The lower bench, which is about 5 feet thick, 
is blue, exhibits the usual irregular bedding of the lower part of the 
Vanport limestone, is hard and knotty and not suitably for flux, hence 
has been left in the bottom of the quarry to be quarried later from 
time to time for ballast or road metal. 
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The cover on this limestone is 35 feet thick at the deepest point. 
Toward the north end of the quarry it is much thinner, diminishing 
to 10 or 15 feet of disintegrated sandstone and shale, and is in places 
even thinner, so that there is a considerable area here that could be 
easily and inexpensively stripped. 

All of the beds in this quarry seem of suitable character for road 
building. 

Three-fourths of a mile northeast of New Castle Junction, on a farm 
of 50 acres owned by a Mr. Cooper is an old quarry, formerly leased 
by the Geo. W. Johnson Limestone Co. Immediately to the south there 
are from 10 to 12 acres of ground underlain by the limestone, which 
has been thoroughly tested and is said to be of good quality and thick- 
ness. In the old quarry but 8 or 10 feet of the limestone are exposed, 
the base of it being concealed by debris and water which has been 
dammed in to furnish water for stock. 

Much of the adjacent territory to the north still is underlain with 
the limestone. 

North of West Pittsburgh, the lmestone outcrops 1040-1060 feet 
above sea level, and one can see 8 feet of the rock, which is not its entire 
thickness. There is a small opening in it. 

Just east of West Pittsburgh is an old quarry that has not been in 
operation since 1911. The quarry face is 250-300 feet long and exposes 
a thickness of 20 feet of good limestone. The cover for a distance of 
200 feet back from the quarry face varies from 15 to 30 feet in thickness 
and consists of soft disintegrated sandstone and sandy shales. The 
elevation of the beds here is 1060-1080 feet. One foot of the inferior 
iron ore occurs above the limestone. The limestone outcrops to the 
north along the hillside for some distance from the quarry. 

Half a mile south of Union Valley an outcrop of the limestone shows 
a thickness of 23 feet. This is the maximum for the Vanport lime- 
stone in Lawrence County, so far as observed. 

Half a mile northeast of Chewton are the old quarries of the Law- 
rence Limestone Co., previously owned and operated by the Geo. W. 
Johnson Limestone Co., New Castle, Pa. These quarries which are 
extensive, have not been operated for 20 years and the spur from the 
Baltimore & Ohio R. R. has been removed. The old quarry face ex- 
poses the limestone for 1000 feet or more, the average thickness being 
12 to 14 feet. 

The cover, which at the quarry face is 15 to 40 feet thick, increases 
rapidly up the slope of the hill to 70 feet at 200 feet from the quarry 
face. This rapid increase in cover was probably the reason for the 
abandonment of the quarry. Coal has been mined from a bed 80 to 
90 feet above the limestone. 

Half a mile northwest of the previous locality is another old quarry 
of considerable extent. The limestone here is 15 to 20 feet thick. The 
upper 10-12 feet has been quarried, probably for flux; much of the 
lower bench, 5 feet thick, which consists of hard blue limestone, has 
been left in the quarry flocr, and would be available for road metal. 
This rock extends back under the old waste heaps, where it could be 
easily recovered. The cover over the limestone here is 25-30 feet thick 
and consists of thin bedded sandstone. 

Half a mile east of Newport is the extensive quarry of the Interstate 
Limestone Co. The limestone is exposed in the quarry face for half 
a mile along the west slope of the hill, and has a thickness of 17-20 
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feet. Three benches are distinguishable, all apparently suitable for 
road material. The usual gray and blue varieties of limestone are 
typically developed. 

Eastward from the northwest end of the quarry, around the end of 
the ridge, there seems to be a considerable acreage of good stripping 
ground, where the cover would be light. At the southern end of the 
quarry considerable rock has been stripped. 

One mile north of Chewton are the old extensive quarries of the 
Pittsburgh Limestone Co. and the Lawrence Limestone Co. The quar- 
rying operations of the two companies developed one continuous quarry 
face about 114 miles long. The two quarries were under one manage- 
ment, the Lawrence Limestone Co. 

At the south end of these quarrying operations the elevation of the 
limestone is 1020-1040 feet; but northward it rises rapidly to 1060- 
1080 feet. 

At the south end the limestone is 18 to 20 feet thick and consists of 
two benches, the upper 12 feet being gray and the lower 6 blue. At 
this end of the quarry for a stretch of 1500 feet along the quarry face, 
the rock is too highly siliceous for flux. The rock, however, is per- 
fectly suited, as it seems, for road metal. There are 30 to 40 acres of 
ground that could easily be stripped and quarried, and hundreds of 
thousands of tons of rock already broken or readv to be quarried so 
that this place is one of the very attractive points for immediate supply. 
The cover along the quarry face is 20-30 feet thick and increases to 
50 feet, 200 feet back from the quarry face. 

At the north end of the quarry the rock is suitable for flux, the upper 
12 feet of gray limestone having been shipped for flux in Bessemer 
furnaces, while the lower 6 feet of blue rock was used in open hearth 
furnaces. All the rock from this part of the quarry was sold for flux, 
most of it being shipped to Sharon and East Johnstown. 

North and northwest of Hazeldell there are many outcrops of the 

- Vanport limestone. Small quarries have been opened in several places. 

On the farm of Mr. F. W. Cochran, 1144 miles west of Moravia, the 
Vanport outcrops in the field north and west of the house at an eleva- 
tion of 1050 feet. This tract has been drilled by the Crescent Portland 
Cement Co. and 16 feet of limestone is reported. 

On the farm of Mr. Kelso, 1 mile northwest of Moravia, the lime- 
stone outcrops again at-an elevation of 1050 feet. The beds here seem 
to lie between 1030-1050. Northward from here on the farm of Mr. 
E. O. Duff, there is an exposure of 4 feet of limestone at about the same 
elevation. 

On the farm of Mr. A. R. Bright, half a mile north of Kelso’s farm, 
is an old limestone quarry, which 40 years ago was worked for flux. 
The quarry was an extensive one, extending to the north along the side 
of the hill. About 10 feet of gray rock was removed, leaving about 5 
feet of blue rock in the bottom of the quarry. The total thickness is 
15 feet or more. The cover at the quarry face is from 10 to 15 feet 
thick and consists of soft glacial debris. It slopes gently upwards to 
the west and 200 feet from the quarry face is but 20 to 25 feet thick. 

On the State line, just north of the Mahoning River, is the old 
quarry of the Mahoning Limestone Co. This is a magnificent quarry 
and an extensive one. The limestone is about 18 feet thick and of the 
usual two varieties, gray and blue. The cover consists of glacial drift. 
The surface of the limestone is beautifully glaciated, the striae running 
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S. 30°E. Ali of the product of this quarry was shipped for flux. This 
includes both the gray and the blue limestone, so that no bottom rock 
was left in the quarry. The crusher was located on the B. & O. R. R. 
south of the quarry and prepared 1000 tons daily. 

One mile east of Robinson is a nearly level area of 100 acres or more, 
formerly underlain by the limestone, which here had a thin cover of 
rock and glacial debris. The gray limestone has been quarried from 
nearly all of this area, but the blue limestone was left in the quarry 
floor. There are places where 6 feet of blue limestone can be seen 
under the debris and it seems probable that the entire area is still 
covered with this blue rock, although this could not be positively 
determined. 

Conditions are similar in an area about 1144 miles northeast of Rob- 
inson. Here we have what was an outlier of the Vanport limestone, 
under very thin cover, from which most of the gray limestone has been 
quarried for flux, leaving the blue rock in the bottom of the quarried 
area. There are from 2 to 4 feet of this blue limestone still visible 
over most of this tract. 

Another isolated patch of the limestone, which is intact, lies 214 
miles north of Robinson. Much of this virgin patch of limestone lies 
on the farm of Mr. Arthur Wright. Here an opening shows 14 feet 
of good limestone, the upper 12 feet being gray, with 2 feet of blue 
rock below. On this farm 18 to 20 acres are underlain by the lime- 
stone. The adjacent farms to the northwest are in part also underlain 
by it. 

Throughout the entire southwestern corner of Lawrence County, 
which is deeply covered with rock debris, few exposures of Vanport 
limestone seem to exist, and limited time did not permit a careful 
search for them. In the open valley of Little Beaver Creek about Enon 
Valley, it apparently lies close to 1000 feet above sea. 

Northward in the valley of Beaverdam Run and Honey Creek it 
has an elevation or 1040-1060 feet. From here it rises gently to the 
north. 

One mile northeast of Eastbrook at an elevation of 1140-1160 the 
Vanport limestone outcrops along the south slope of the hill. Here 
on the farm of Mrs. H. M. Wilson, 106 acres are underlain by the lime- 
stone. Only 6 to 10 feet are visible, mostly gray limestone. The entire 
thickness could not be ascertained. The cover is very light, being only 
4 to 10 feet of glacial debris. 


Analyses of Vanport limestone of Lawrence County made by Second 
Geological Survey of Pennsylvania 


1 2 3 4 

OpOO istenscetacrac 94.785 94.214 93.340 95.768 
MEOO. pve nsigsclemiis 1.369 1.732 1.460 1.097 
RT Oleiuncna rats, shacaston 1.187 .805 1.563 .632 
SP ron cha cate wes 165 123 .088 
1 Se ern Ae wees AN Sacre .032 .020 047 017 
Tnsoluble | 1 nen 4 ss 2.080 2.790 3.070 1.970 

99.576 99.726 99.603 99.572 


1. Moffit’s quarry, 2 miles north from Croton. Compact; brittle; sparkling with 
calcite; bluish gray and pearl gray; with irregular fracture. (3, p. 297) 
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2. L. K. Shinn & Bros.’ quarry, near Wampum, Big Beaver Township. Com- 
pact; brittle; sparkling with calcite; bluish gray. (3, p. 297) 


3. Green, Marquis and Johnson’s quarries, near New Castle. Compact, brittle; 
sparkling with calcite; bluish gray, with irregular fracture. (3, p. 298) 


4. McCord’s quarry, 3 miles northwest from Mt. Jackson, North Beaver Town- 
ship. Compact brittle; sparkling with calcite; pearl gray, with irregular fracture. 
(3, p. 298) 


FREEPORT AND BRUSH CREEK LIMESTONES 


Lower Freeport limestone. The Lower Freeport limestone has not 
been noted in Lawrence County although it may be feebly developed 
in some places inasmuch as both underlying and overlying strata are 
present. 


Upper Freeport lumestone. The Upper Freeport limestone is devel- 
oped locally in the southeastern part of Lawrence County but was not 
investigated by the writer.. Near Camp ‘Run it is said to be 5 feet 
thick and to have been quarried and burned for lime at one time. ‘‘It 
is a, very hard, compact and bluish-gray rock, breaking with sharp con- 
choidal fracture, and having its surface frequently stained reddish 
with iron. It burns into a tolerably fair lime, but great care is re- 
quired in the process to get it to slack well’’ (2, p. 79). 

Somewhat north of the center of Perry Township, the Upper Free- 
port is 7 feet to nearly 10 feet thick but interstratified with laminae 
of fire clay. 


Brush Creek limestone. A thin limestone of no economic importance 
which may be the Brush Creek limestone has been reported in a few 
localities in Lawrence County. 


CALCAREOUS MARL 


J. B. R. Dickey, in a brief report on the calcareous marls of the 
State published as Mim. Bulletin 76 of this Survey, describes the fol- 
lowing occurrence in Lawrence County. 

“On the farm off Mr. Andley Boak, New Castle, R. D. No. 6, on the 
Princeton-Harlansburg road, occurs a terrace formation of brown marl 
beneath a spring which emerges about 10 feet above the level of a 
stream. This marl analyzes about 60 to 65 per cent carbonate. Mr. 
Boak has used this marl on his own farm for a number of years with 
excellent satisfaction, hauling it directly from the bank and spreading 
from the wagon or heap at the rate of 6 to 8 loads per acre on land 
plowed for wheat.’’ 
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LEBANON COUNTY 


CAMBRO-ORDOVICIAN LIMESTONES 


The Cambro-Ordovician limestones cut across Lebanon County in a 
band about 8 miles wide at the Berks County line and gradually nar- 
rowing west of Lebanon to about 4 mileg at the Dauphin County line. 

The limestones of the Lebanon Valley are readily divisible into three 
groups, and these in turn on the basis of fossils and minor lithologic 
characteristics will probably be still further subdivided. The oldest 
limestones of the county to be differentiated belong to the Tomstown 
group of the Cambrian which is sparingly represented in the vicinity 
of Newmanstown. They consist of dolomitic limestones with more or 
less interbedded shaly strata. Elsewhere in the county, the Tomstown 
limestones are concealed by the Triassic shales and sandstones. 

The Conococheague limestones, of Canadian* age, overlie the Toms- 
town. These occupy the greatest area of any of the limestone forma- 
tions of the county. Except near the western boundary of the county 
where they appear to be absent, they constitute the surface rocks over 
the southern half of the limestone belt. They consist of dolomitie lme- 
stones of different grades of purity. They have been quarried in the 
past but not to any large extent in recent years, except in connection 
with the Cornwall iron ore mining operations. It is of interest to know 
that these dolomitie limestones are the ones which have been intruded 
by a diabase dike at Cornwall and, converted into iron ore by substitu- 
tion of iron oxides for the carbonates. 

The Beekmantown limestone of Canadian age constitutes the next 
younger formation. These limestones outcrop in a band about a mile 
in width except near the western boundary of the county where they 
constitute all of the limestones of the valley with the exception of a 
narrow band on the north. As has been described in other counties, 
the Beekmantown Jimestones vary greatly in composition. Some beds 
are practically pure limestone carrying only 1 or 2 per cent of MgCO, 
and others are high enough in magnesia to be called dolomite. These 
high and low magnesian limestones are interbedded so intimately that 
it is difficult to find a place where either kind can be quarried sepa- 
rately. Many layers of the Beekmantown present typical characteris- 
tics on weathering. On a fresh fractured surface the stone may appear 
to be uniform in texture and composition but on a weathered surface 
it appears to be thinly bedded with the individual laminae somewhat 
different in color and discontinuous, or the surface may appear blotched 
with sandy patches in a matrix of finer material. Differential weather- 
ing produces a rough or pitted surface. 

The next younger iimestone formation occupies a narrow band at 
the north edge of the limestone valley next to the Martinsburg shales, 
beneath which it dips out of sight. It is within this belt that the 
band of high grade limestone, known commercially as the Annville lime- 
stone and described below, is found. Besides this good limestone, this 
highest group contains siliceous and magnesian limestones. Some of 
these impure limestones are argillaceous and high in carbonaceous mat- 
ter, thus giving them a very dark color. 


* The author prefers the U. S. Geological Survey classification which places this group in the 
Cambrian and the Beekmantown in the Ordovician. 
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Structure. Great compressive forces have folded the strata and over- 
turned them to such a degree that the beds in much of the region have 
a prevailingly southern dip. The dip of the beds varies greatly from 
place to place. The general direction of strike is roughly east-west 
but naturally there are many variations in a region that has been folded 
as intensely as this one. 

In the region between Myerstown and Lebanon there are at least 
two small areas where the rocks have been folded downward into over- 
turned synclines and by erosion appear as canoe-shaped isolated basins. 
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Fig. 22. Limestone areas in Lebanon County. 


‘1. Walter Wood. 2. Henry K. Smith. 3. H. HE. Millard. 4. Becker Bros. 5. 
Wagner’s Clay Pit. 6. Donaghmore Coal and Stone Co. 7. Calcite Quarry Corp. 
8. Bethlehem Mines Corp. 9. John Ebbing. 10. H. EB. Millard. 11. Frank Horst. 
12. Iron mines of Bethlehem Mines Corp. 13. Benjamin Hauer. 14. Elmer Fortney. 


These are in the properties of the Calcite Quarry Corporation and the 
Bethlehem Mines Corporation and have only been interpreted by data 
obtained by quarrying and by prospect drilling. It is probable that 
there are many other occurrences of this kind. 

There is very little displacement of the beds by faulting in com- 
parison with what one might expect in a region so much folded. Faults 
have not proved to be serious obstacles to quarrying. 


Uses of Lebanon County limestones. In the past when the princi- 
pal use for the limestones was for the manufacture of agricultural 
lime, with minor uses as flux for the local iron furnaces and for build- 
ing stone, scores of limestone quarries were opened throughout the 
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region. The quality of the stone was always considered but was of 
less consequence than its proximity to the consumer. At present. the 
only quarries in continuous operation are those that furnish superior 
stone for flux and cement and are located near the railroad. Merely 
by accident, the Reading Railroad passes through the area containing 
the best stone of the region, stone of such unusually fine quality that 
railroad facilities would doubtless have been provided if the main line 
of the railroad had been located elsewhere. 

Most of the limestones of the region are high in magnesium car- 
bonate as well as silica and hence of little value for flux, cement, or 
high grade lime. They are well adapted for concrete and road metal 
and have been quarried for such use near Lebanon and the other 
towns of the district. They would be valuable for building purposes 
if the cracks, joints and uneven bedding planes were less numerous. 
As an illustration of the demand for high quality stone only, it may be 
mentioned that at Cornwall the Bethlehem Steel Company is working 
an extensive deposit of magnetite iron ore by the open cut method 
which requires the removal of large quantities of overlying Cambro- 
Ordovician limestones of average quality. Occasionally some of the 
stone is. sold for local, use on the roads or for concrete but in the main 
the stone is wasted because of lack of market. 


Annville limestone. The only section of this region worthy of special 
discussion is the area of high grade limestone that extends as a nar- 
row band from Millardsville to Palmyra. The best limestone of the 
district, and of its kind the equal of any in the State, is contained in 
a belt only a few hundred feet wide. It parallels the Harrisburg-Read- 
ing road, lying a short distance to the south and extends from the 
Berks County line just southeast of Millardsville westward to near 
Avon beyond which point it can not be traced. It is not quite con- 
tinuous, due to the folding and subsequent erosion described above. 
For most of this distance, the outerops are near Tulpehocken Creek 
which is a decided obstacle in opening quarries. Appearing again just 
east of North Lebanon, it passes through the north part of the town 
and thence westward, passing a short distance north of the towns of 
Cleona, Annville, and Palmyra to the Dauphin County line and beyond. 
In this area limestone somewhat less than 400 feet thick averages about 
95 per cent calcium carbonate. This stone has been quarried most 
extensively in the vicinity of Annville and consequently the name 
‘* Annville limestone’’ has become a trade name for the product of the 
entire belt. ; 

The best grade Annville limestone is a soft, light gray stone which 
breaks readily with a smooth glassy fracture. In a few openings a 
darker blue variety is almost as high in CaCO,. The contrast between 
the underlying black, slaty, siliceous rock and the overlying dolomitic 
limestone is so striking that the separations are easily made. 

The high calcium stone, which is a soft, light gray, crystalline lime- 
stone, lies between dolomitie strata above that are generally higher in 
silica, and black slaty, siliceous rocks below. For certain uses, some 
of these other stones may be included in a shipment and this must be 
borne in mind in the examination of the analyses that follow. Ad- 
joining the quarries of the best stone, there are in places other quarries 
whose specifications are less rigid. H. E. Millard, the largest operator 
of the district, claims that all his quarries contain limestone with 98 
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per cent or more of calcium carbonate, although analyses of the ship- 
ments from the quarries of the belt seldom show material of this 
quality. With sufficient care in quarrying, most of the producers 
could ship stone averaging more than 96 or even 98 per cent calcium 
carbonate. 

The stone from the region is sold principally to the Portland ce- 
ment companies of the Lehigh district that require some high grade 
calcite stone to mix with the cement rock of their quarries that is 
slightly deficient in its CaCO, content, and to the iron and steel com- 
panies of the State. Considerable is burned for lime and a small 
quantity is used as crushed stone. The early use for the stone was 
almost entirely for blast furnace flux and for high grade lime. 

The chief obstacles in quarrying this desirable limestone are the 
presence of water at comparatively shallow depths and the overburden 
of residual clay which extends downward in holes forming bad clay 
pockets. In some places the strata are so shattered and cavernous, that 
any quarry opening receives the drainage from several acres and few 
are so located that they are self-draining. Accordingly the necessary 
pumping considerably increases the cost of operation, The overburden 
is of variable thickness and in some localities is too thick to warrant 
removal at the present time. 


DESCRIPTION BY DISTRICTS 


Many quarries have been opened in the county that are not of 
sufficient importance to justify separate descriptions in a general 
volume of this character. In 1886, d’Invilliers (see bibliography at 
close of chapter) located and described 43 limestone quarries. Some 
of these, especially in the vicinity of Annville, are still in operation 
although nearly all have been abandoned. Since the high grade lime- 
stones only are of much importance at the present time, little attention 
will be given to the others. Suffice it to say that almost any of the 
limestones of the county are suitable for crushed stone or for agri- 
cultural lime. The location and the ease with which the stone can be 
obtained and marketed are the determining factors governing the fur- 
ther development of the limestones generally. 


Palmyra Area. The most westerly operation in the Annville lime- 
stone in Lebanon County is the Walter Wood quarry about three- 
fourths mile northwest of Palmyra. The strata dip steeply to the 
south with an east-west strike. At the north side of the quarry black 
slaty stone is exposed with dolomitic limestone forming the south 
hanging wall. Not much more stone is to be gotten from this quarry 
by open cut working without removing much waste stone. The heavy 
clay overburden has prevented much work ever being done here. This 
quarry is just across the road from the Bradley quarry of H. E. 
Millard which lies within Dauphin County. From the Wood quarry 
eastward there are no onenings in the band of Annville stone until 
the quarries of H. E. Millard are reached about 214 miles distant. 

In the west part of Palmyra, Henry K. Smith is working a quarry 
in the Beekmantown limestone for crushed stone. This quarry was in 
operation in 1886 to obtain stone for lime burning and building con- 
struction. At present a small amount of building stone is produced 
but almost all is crushed for road purposes. Some of the screenings 
are sold to a concern making building blocks. The quarry covers a 
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large area, about 300 feet wide and 700 feet long, with a face from 30 
to 35 feet high. Several different varieties of stone are exposed in the 
quarry. High-calcium, gray, crystalline limestones are interstratified 
with dark-colored magnesian beds. Some of the limestones are very 
thin-bedded and a few strata are decidely shaly. Many of the high 
magnesian beds have been greatly fractured and the cracks later filled 
with calcite, dolomite, and quartz veins. Some of the dolomite vein 
matter is colored a pale pink. In general the strata dip to the south 
at low angles, but a number of folds are exposed. Some of the struc- 
tures are very complex. The capacity of the quarry is 500 to 600 tons 
per day. There are numerous bad clay pockets. The size of the quarry 
is such that a new deeper cut can be made in the bottom of the quarry 
and when this is done fine clean stone can be produced at low cost, 
a the clay deposits do not extend to the level of the present quarry 
oor. 


Annville Area. The most important limestone quarrying in Lebanon 
County is centered about Annville. The quarries yielding the best 
stone lie to the north, northwest, and west of Annville. When 
d’Invilliers (see bibliography) made his investigations in 1886, there 
were 10 quarries in that section, all of which he described. Some of 
these are now idle, but others have been in more or less continuous 
operation ever since. The regular band of ‘‘ Annville limestone’’ 
parallels the Reading Railroad and lies a very short distance to the 
north. Due to minor folds, this same band is present to the south of 
the railroad just west of the town as well. There are some complicated 
structures in that section which the writer has observed but has not 
had opportunity to investigate suificiently to reach a definite con- 
clusion concerning them. 

At one time the Vuleanite Portland Cement Co. operated a quarry 
just south of the railroad on the north side of Quittapahilla Creek 
and the Lawrence Portland Cement Co. had two quarries, one on 
each side of the Harrisburg-Reading road just west of Annville. The 
two quarries of the latter company were connected by a tunnel pass- 
ing beneath the highway. These quarries, as well as those in the regu- 
lar band lying to the north of the railroad now belong to H. E. Millard. 
He has altogether 11 quarries, active and inactive, in this locality. 

The main Millard quarries lying to the north of the railroad extend 
almost continuously for nearly two miles and are connected by open 
cuts or by tunnels, The drainage of these large openings has been an 
expensive matter because Killinger Creek cuts across the properties 
and on the east the quarries come close to Quittapahilla Creek. To 
prevent water from these streams entering the quarries, the channels 
of both have been conecreted for several thousand feet altogether. 
Nevertheless, the cavernous character of the rock permits a large 
amount of water to enter the quarries. The water from all of the 
quarries is drained into one sump and is then pumped to the surface, 
a height of about 125 feet. The amount of water pumped varies from 
4,000 to 10,000 gallons per minute. Previous to the concreting»of the 
stream channels, it sometimes was as much as 25,000 gallons. 

A striking example of limestone decomposition is exhibited in the 
quarries of H. HE. Millard once owned by the Vulcanite and Lawrence 
Portland Cement companies, a short distance west and northwest of 
Annville, on the south side of the railroad. In these quarries there 
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are areas where pure, compact, high-grade limestone has been com- 
pletely changed to a fine pulverulent powder which, by slight erumb- 
ling in the hand, can be made to pass through a 200-mesh screen. The 
areas of decomposition are irregular, ranging from 20 to 200 feet in 
diameter, and extending downward to a proved depth of 70 feet in 
some places. The bedding and joint pianes can be seen in the de- 
composed material and can be traced into the unaltered beds of lime- 
stone with no apparent distortion or displacement. 

An entirely satisfactory explanation for this phenomenon has not 
been found as yet. Microscopic examination has shown that solution 
has apparently removed the exterior of the minute erystals of CaCO, 
constituting the rock, but why the solution penetrated the rock and 
dissolved portions throughout and not along the circulation channels 
is not apparent. The present position of the strata and the topography 
do not indicate that ground water would remain stagnant in these 
places for such a period of time that the rocks became thoroughly 
saturated with ground water whereas the other areas adjoining were 
not, but it is possible that at some time in the past this might have 
been the case. 

This chalky material which contains from 96 to 98 per cent CaCO, 
has been used somewhat in the manufacture of Portland cement, al- 
though it is difficult to handle, and now is being quarried, bagged and 
shipped for agricultural purposes. After being dug by steam shovel, 
the material is put through a crusher to break up the larger lumps. 
It is then passed through a screen that separates all of the lumps 
larger than 114 inches in diameter. These go to a hammer mill for 
further breaking. It then goes to a rotary drier and afterward to a 
Bethlehem pulverizer which reduces it to a fineness of 95 per cent 
through a 200-mesh sereen. A separation of some material fine enough 
to pass a 325-mesh sereen has been made. When first offered to the 
farmers for fertilizing, there was little demand as previously only 
burned lime had been so used. The value of this unburned product 
is now being appreciated and the demand is steadily increasing. 

The Millard quarries at Annville are all very well equipped for 
producing large tonnage of prepared stone to meet different require- 
ments. The bulk is shipped to the cement plants of the Lehigh 
Valley. At one time it was used principally for fluxing stone. Pulver- 
ized stone to the amount of 62,000 tons a year has been produced. 

North of the railroad and east of Quittapahilla Creek, there is an 
old quarry showing some high grade limestone dipping steeply to 
the north. To the northwest of this opening there is a small quarry 
of black shaly limestone that has been worked for crushed stone. 

Becker Brothers are operating a quarry for crushed stone in the 
west side of Quittapahilla Creek about one-fourth mile south of the 
Harrisburg-Reading road. The stone worked belongs to the Beekman- 
town group and consists of interbedded soft, light gray, high-calcite 
stone and harder, dark blue, magnesian stone. There are numerous 
veins dn places. The general dip is to the south, but there are num- 
erous small folds. The beds are massive. There are a few clay pockets. 
The quarry is about 250 feet long, 150 feet wide, and has a face about 
40 feet high. The capacity of the plant is about 150 tons per day. 

On the east side of Annville, there are 2 quarries on either side of 
the road that show Beekmantown limestone. They contain interbedded 
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high and low magnesian strata. These have been worked for crushed 
stone and for burning lime. 


Lebanon Area. The band of Annville stone evidently passes through 
the north part of Lebanon, but there are few exposures and no active 
quarries. At the Lineaweaver quarry, a short distance northwest of 
Lebanon, stone of the Annville type is reported to have been quarried. 
From the dump the writer has obtained some pieces that appear to 
be of that variety. 

In Wagner’s clay pit about three-fourths mile north of Avon, some 
limestone has been quarried that likewise resembles the Annville stone. 
The clay is dug for brick and the underlying stone burned for lime. 

In the outskirts of the town of Lebanon, west, south, and east por- 
tions, there are at least 15 old quarries. These were most active at 
an early day when numerous blast furnaces were in operation, the 
quarries in several places being located close to the furnaces and 
furnishing the necessary fluxing stone. Some of these are of large 
size and were worked for many years. Lime was also produced from 
stone obtained in a number of these quarries. The lime was used 
extensively in masonry and for plastering as well as for agricultural 
purposes. A rather large amount of building stone was also obtained 
from some of these quarries. Most of the stone quarried in this 
section comes from the Beekmantown formation and is a mixture of 
high and low magnesian stone. In some of the quarries the dips are 
low and in places the beds are almost horizontal. Within recent 
years there has been little demand for stone in this region of the 
quality that can be produced except for crushed stone for concrete 
construction and for the highways. Almost any of the quarries in 
this area could furnish suitable stone for this purpose. .The most 
active operator at present is the Donaghmore Coal and Stone Co., 
with its quarry at 16th and Walnut Sts., just north of the Fair 
Grounds. The quarry is about 600 feet long, 250 feet wide, and has 
a face averaging about 45, feet high. The stone belongs to the Beek- 
mantown formation and consists of a soft, light gray, high-calcite 
stone and hard gray to blue magnesian stone, much of which contains 
many gash veins filled with calcite, dolomite, and quartz. The beds 
are mainly massive and the stone comes out in large blocks requiring 
secondary shooting. The beds dip generally to the south at low 
angles, but there are several variations. In places, the strata are 
almost horizontal. Originally the quarry was used to furnish stone 
for flux and for lime burning. The‘high calcium stone was then 
sought. Now all of the product quarried is crushed for road work 
and concrete construction. The output is about 200 tons per day. 


Myerstown Area. Next to the Annville region, the limestones in 
the region about Myerstown have been most extensively worked. The 
high grade limestones of the Annville type are present here due to 
synelinal folds and they now appear in canoe-shaped basins more or 
less separated from each other and from the main band by the re- 
moval of great masses of stone by erosion since the folding took place. 

The most westerly operation in the Myerstown area is the new 
quarry of the Calcite Quarry Corporation on the south side of the 
highway (Route 422) about midway between Myerstown and 
Lebanon. With no outcrops in this property, which is known as the 
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Baney farm and under lease, the company had to explore by means 
of drilling. An extensive series of diamond and churn drill holes 
was put down to determine the character of the stone and its dis- 
tribution. The quarry has been open only a few years and is still 
in the process of development. A large amount of high grade stone 
has been uncovered by the removal of a great quantity of clay. The 
band of good stone is about 200 feet in width and dips to the south 
at angles of 30° to 60°. The high grade stone has been found by a 
diamond drill hole to extend to a depth of 500 feet at least before 
it turns to come up. The high-calcium stone is fine grained, dense 
and generally bluish gray in color. The color ranges from white to 
almost black, but the composition varies less than the color. In the 
east part of the quarry there is a small secondary syncline that farther 
west merges into the main fold. Although there are reasons for be- 
lieving that the hanging and foot walls are the same stratum, the 
chemical composition of the two as shown below are unlike so that 
they may be different beds. The stone in the hanging wall is char- 
acterized by its high magnesian content and the foot wall by higher 
silica. About 6 inches of black limestone containing much graphitic 
material is developed at the contact of the good stone and the foot 
wall stratum. The plant is well equipped throughout to furnish a 
large tonnage of excellent stone. 


Typical analyses, Baney Farm, Calcite Quarry Corporation 


High 
Hanging calcium Foot 
wall stone wall 
Ca OO a eraxerots sys nie et ciage 61.60 97.03 81.45 
IV OO Ne atens oceltous) «stnaire: corer 34.86 1.79 7.61 
ALOFT HeOw. vee ose 1.16 0.53 2.63 
DIO Sew terraces asa che labs cisiee 2.21 0.96 8.03 
Specific gravity ........ 2.74 2.80 
Per cent wear ........ 6.4 43 
Per cent wear (washed 
StONE) Vos stot ete easiness 3.6 
Moughness') sien ee cae 10.0 14.0 


Just across the road to the east is the quarry of the Bethlehem 
Steel Co. Here the same band of stone quarried by the Calcite Quarry 
Corporation was worked for several years. The beds dipping to the 
south beneath the dolomitie beds caused the quarry to be narrowed 
as it deepened unless an increasing thickness of overburden was re- 
moved and the operation was finally abandoned. This deposit seems 
to spoon out toward the east thus furnishing evidence of the canoe 
shape of the body of stone. 

A short distance to the southeast of the Bethlehem Steel quarry is 
the old quarry of the Calcite Quarry Corporation. §. B. Patterson, 
with whom the writer has made investigations in this region, has 
described the characteristics of that body of stone as follows. ‘‘In 
the pit one mile east of Prescott, which was recently exhausted by 
this company (Calcite Quarry Corporation) all sides of the canoe 
were exposed. The principal dimensions are: length—2450 feet, width 
at top and center, 350 feet, depth at center—125 feet, with both ends 
rounding up at the bottom and tapering off at the sides. The canoe 
was tilted 30 degrees from the vertical.’? The two sides of the syn- 
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cline were approximately parallel in the main body of the quarry, 
dipping to the south with an east-west strike. The western end of 
the canoe was determined partly by drilling. The east end is plainly 
shown as the beds in the trough of the canoe rise to the surface. Near 
the outerop they show several small secondary folds. 

Just southwest of Prescott, some quarrying of Beekmantown lime- 
stone has been done by Charles C. Weiss in two small openings to 
obtain stone for burning and for road metal. There are some small 
folds but in general the beds strike N53°EH, and dip 27°SE. 

In the region just west of Myerstown, several grades of limestone are 
exposed, some of high quality. Considerable prospect drilling has 
been done here but the relations of the different kinds to each other 
have not been determined. It seems probable that the structure is 
fairly complicated. The band of Annville stone appears to be absent 
in at least part of this region. 

In a quarry between the highway and Tulpehocken Creek, about 
one-third mile northeast of the abandoned quarry of the Calcite Quarry 
Corporation, is a quarry that was worked to get stone to burn in 2 
kilns that stand nearby. The beds strike N70°H. and dip 65°SEH. 
The best stone which is of good quality seems to be about 100 feet 
thick. Considerable overlying dolomite has been taken out. Mud- 
filled seams are numerous in the stone. 

Farther to the east and about 1144 miles west of Myerstown a quarry 
for ballast stone was one time worked. It is a hard siliceous and 
magnesian limestone of the type that normally underlies the Ann- 
ville stone. It shows much graphitic matter along the bedding planes. 
The beds strike N75°E. and dip 34°SE. 

jvor several years the Eastern Steel Co. worked the Bassler quarries 
about half way between the highway and, Tulpehocken Creek. There 
are two openings which are now filled with water. The great expense 
involved in handling the water is said to have caused the company 
to quit. In the eastern opening the beds were approximately vertical 
with a strike of N73°E. The clay overburden was heavy. In the 
wesiern part of the west quarry the strata dip south at an angle of 
about 20°. After the steel company abandoned these workings, a small 
concern continued to quarry those beds of high grade stone extending 
above water level to get stone for burning. A high quality of lime 
has been produced. In one place some black shaly rock was observed 
interbedded with the good limestone. 

Along Tulpehocken Creek, just east of Myerstown, there are three 
limestone quarries. The one on the north side of the creek is owned 
by John Ebling and has been worked for crushed stone. The stone 
is mainly siliceous although there are some interbedded layers of high 
calcite stone. 

On the south side of Tulpehocken Creek, John Ebling has worked 
two quarries under lease from H. E. Millard. The more westerly 
one is new but it has yielded some good stone that has been burned. 
The beds strike N68°E. and dip 18°SE. The other one is a large 
opening and has produced a large amount of good stone. Water said 
to be 50 feet in depth fills most of the quarry. The band of high 
grade stone dips beneath dolomitic limestones. The strata show some 
gentle folds but in the main dip gently to the southeast. The quarry 
was formerly worked solely for lime, but more recently the dolomitic 
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beds have been quarried for crushed stone and the high calcite beds 
extending above the water level for lime. 

In 1925 the Lawrence Portland Cement Co. acquired several farms 
along Tulpehocken Creek about 114 miles east of Myerstown and 
carried out an extensive program of prospecting by drilling. A few 
small openings where stone was once quarried showed stone of high 
quality and the drilling confirmed the company in the belief that a 
large amount of excellent stone could be obtained there. A quarry 
was started but abandoned when the properties were leased to the Cal- 
cite Quarry Corporation. Over much of the area, the structure of 
the strata seems to be regular but there are some complications. 

H. E. Millard has two large quarries just south of Millardsville 
about 21% miles east of Myerstown. The more easterly one is of 
large size due to the fact that the band of good stone, although some- 
what folded, averages nearly horizontal. With the same thickness as 
found in the Annville region, or probably less, the outcrop covers a 
large area. The quarry east of the road was worked to a depth that 
caused much water to enter the opening. Believing part of this to 
come from Tulpehocken Creek, a new channel was cut and lined with 
concrete to divert the stream and to cut off water from this source. 
Due to the lack of demand for stone during the years 1931-33, the 
larger opening has been closed and allowed to fill with water. The 
opening west of the road is in the side of the hill and entirely above 
the level of the stream. In these two quarries the high grade Annville 
limestone is present and is underlain by black magnesian and siliceous 
beds. The former is the principal stone quarried. It is shipped to 
cement plants of the Lehigh Valley, used for fiux and for crushed 
stone. 


East of the Millardsville quarries there are numerous outcrops of 
high grade limestone and a few small abandoned quarries. 
_ >South and southwest of Richland there are several small quarries 
where the Beekmantown limestone was once quarried and burned 
for lime. 


Southern Great Valley Area. The Conococheague magnesian lime- 
stones which constitute the outcropping strata throughout the southern 
portion of the limestone valley were once quarried at many points to 
obtain stone for lime burning and in some instances for flux for 
local blast furnaces and for building stone. Most of these quarries were 
small and have long been abandoned but the openings and old lime 
kilns ean, still be observed. They could be worked for erushed stone 
as the material is hard and almost everywhere of good quality for 
this use. In the west edge of Schaefferstown, Frank Horst is operating 
a quarry for crushed stone. In loading the stone, some blocks suitable 
for building use are put aside for that purpose. The most abundant 
stone is a hard, dark gray to blue, magnesian variety in beds from 
2 to 8 feet in thickness. Interbedded with the high-magnesian stone 
there are some bands from 6 inches to 2 feet in thickness of soft 
white, banded or mottled, high-calcite marble. The beds are fairly 
regular and dip to the southeast at angles of 12° to 18°. The quarry 
_ is about 175 feet in diameter and the face about 35 feet in height. 


At Cornwall the Bethlehem Steel Company quarries a large amount 
of Conoencheague limestone in order to obtain the underlying iron 
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ore. Some of this stone has been crushed and sold for road purposes 
but most of it is wasted. The stone is hard and satisfactory for 
crushed stone but not desirable for many purposes. The following 


_ analyses furnished by the Bethlehem Steel Co. show the chemical 


composition of the stone. 


Analyses of Cornwall Iron Mine limestones 


BitHeat ik yo ssa ey? 17.50 1280 410 622 4.35 
ABO (Ett BeOS . 224, ¥..%.02 3.60 5.50 164 254 2385 
EO Rihaee ic heknitkx = fis 68.00 71.60 9111 90.11 60.70 
DESAI EROS Thaler cis hn 10.80 980 3.25 1.05 32.45 


White limestone, south side of mine. 
Blue limestone, south side of mine. 
Blue limestone, stripping, Middle Hill. 
Blue limestone, southeast side of mine. 
Dolomitic limestone. 
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MARTINSBURG LIMESTONE 


Although practically all of the limestones of Lebanon County are 
included in the great limestone valley which crosses the county, there 
are a few limestones of lesser importance that deserve brief mention. 

Within the great band of Martinsburg black and red shales forming 
the surface rocks in that portion of Lebanon County between the 
limestone valley and Blue Mountain, there are several places where 
thin limestone strata are interbedded with the shales. Where these 
limestones are few or very thin they are of no practical significance. 
In some localities, however, these limestone beds constitute more than 
half of the strata. In such places they have been quarried and burned 
for lime on a small scale. 

At present the only known quarry operation in the Martinsburg 
is that of Benjamin Hauer located along the improved State highway 
about one-fourth mile east of Harpers Tavern. Throughout a thick- 
ness of a few hundred feet, outcropping in the bluffs of Swatara Creek 
and nearby there are many limestone beds which have long been 
quarried on a small scale and burned for agricultural lime. The 
present operator has two kilns and burns from 2,000 to 6,000 bushels 
of lime each year. The lime is somewhat darker than the usual lime 
but the farmers in the immediate vicinity have long used it and are 
satisfied with the results obtained. There are two distinct types of 
stone. One is of conglomeratic character showing excellent examples 
of edgewise conglomerate on weathered surfaces. It is a gnarly stone, 
massively bedded. One bed over 5 feet in thickness was observed. The 
other variety occurs in thin beds rarely more than 6 inches thick. The 
stone varies in color from a light gray crystalline stone to a dense 
compact dark blue color. It evidently varies also in composition. 
It appears to be low in magnesia but high in silica. The beds mainly 
are almost vertical although the main opening shows some intricately 
folded beds. 

Between Ono and Union Waterworks, Elmer Fortney has also 
quarried similar limestone within the Martinsburg within recent years 
to make agricultural lime. 
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ONONDAGA LIMESTONE 


The Onondaga limestone is exposed in .a very small, abandoned 
quarry on the east bank of Swatara Creek south of the first bend north 


of Swatara Gap. 
HELDERBERG LIMESTONES 


The Helderberg limestones are developed in a sma!l band running 
east and west in the extreme north, portion of Lebanon County. They 
are poorly exposed where Swatara Creck cuts across the band, but 
have not been observed much father west. They are of little im- 
portance in this county, although of great economic value in the 
central counties of the State. 


Analyses of Cambro-Ordovician limestone of Lebanon County 


13 14 15 16 17 | 18 19 20 21 
| Se | 
} | 

CaCOs 67.40 | 60.79 | 78.72 | 99.58 | 74.99 | 84.76 | 81.54 | 95.96 | 96.06 
MeOOs) 222+. 22.93 34.44 17.60 11.49 17.49 10.50 | 12.55 | 2.97 1.68 
Si Ose Bees aeons 6.48 Gye 1.85 3.59 3.54 1.56 3.10 | .93 1.08 
AleOg Tose i] 3.15 1.82) 1.95) 2.25) 4.02) 3.22 2.83 | .80 1.29 
WeaOsipe & eee f { (Pee CP RERS. = Pacers mer" 
et Nee err ee I ee ee ee 

22 23a 23h 4 
OOO a. 2.22 a Sees eto ae enon a eaten ean eee Beep eeet eo ah ee ees 81.10 84.37 95.67 


Mrs Moke earn eas eee cn ee Ree, Se re eee ee | 5.84 | 10.57 | 2.88 


ie, Properly of Ephraim Erb, 14 miles southwest of Richiand. Average of 4 prospect 
samples. 


2. Upper portion of Cambro-Ordovician limestones, Millard quarry, Myerstown. a) 
average of 209 cars shipped to Thomas Iron Co. during first half of 1920. b) average 
ey A ears shipped to Thomas Iron Co. during latter half of 1920. Analyses by Thomas 
ron Oo. 


8. Ebbling quarry, East Myerstown. 
4, Bassler quarry, West Myerstown. 


5. Upper part of Oambro-Ordovician limestones, Calcite Quarry Corporation, 1% miles 
ee oe Myerstown. Average of 9 analyses made by the Robesonia Iron Oo. between 1913 
an 


LEBANON COUNTY 513 


6. Millard quarry 2 miles west of Myerstown. Average of 5 analyses of car load lots made 
by Midvale Steel and Ordnance Co. ; 


Ue operas Steel Co. property north of Prescott. Average of 59 diamond drill hole 
samples. 


8. Quarry of Cornwall Furnace Oo., Lebanon. General quarry sample. 

9. Quarry of Cornwall Iron Co., South Lebanon. 

10. Property of Anthracite Furnace Co., % mile northwest of Oornwall. Average of 4 
prospect samples. : 

ll. Drill samples from south side of west end of mine at Cornwall, Sept. 29, 1915. 

12. 4 samples of limestone from south side of Middle Hill, Cornwall mine, taken at inter- 
vals of 25 feet, Jan. 24, 1919. 

13. Reinhard quarry, southwest part of Lebanon. Average quarry sample. 

14. Lineweaver quarry, West Lebanon. Average of 21 samples. 

15. Stanley quarry, 14% miles west of Lebanon. General quarry sample. 

16. Kreidler quarry, Cleona. General quarry sample. 

17. Imboden quarry, % mile southwest of Cleona. General quarry sample. 

18. Annville Lime Co., (Deitzler) quarry, East Annville. General quarry sample. 

19. Sheffy and Mark quarry, East Annville. General quarry sample. 

20. Smith quarry, North Annville. General quarry sample. 

21. Batdorf and Forney quarry, northwest Annville. General quarry sample. 

22. Funk quarry, northwest Annville. General quarry sample. 

23. Millard quarries, Annville. a. Average of 8 cars shipped to Thomas Iron Co. during 
1929. b. Average of 8 cars shipped to Steeiton in 1917. Analyses 1, 3-5, 7-8, 10-22 made by 
Bethlehem Steel Company. 


BIBLIOGRAPHY 


First Geological Survey of Pennsylvania: 
1. Geology of Pennsylvania, by Henry D. Rogers, Vol. I, 586 pp., 
Vol. Il, 1045 pp., Philadelphia, 1858. 


Second Geological Survey of Pennsylvania: 
2. The Iron Ore Mines and Limestone Quarries of the Great Val- 
ley, in 1886, by E. V. d’Invilliers, Annual Report for 1886, 
Part IV, pp. 1411-1567, Lebanon County Limestone Quarries, 
pp. 1538-1554. Harrisburg, 1887. 


Rock Products: 


3. One Man’s Development of Limestone Products. (Description 
of the Millard Quarries). July 5, 1930, pp. 49-58. 


Pit and Quarry: 
4. Eastern Producer adds another Unit to Extensive Lime Opera- 
tions (Description of the Millard Quarries), November 4. 1931, 

pp. 43-48. 


LEHIGH COUNTY 


Lehigh County is well provided with limestones belonging to the 
Cambrian and Ordovician systems. The limestone strata aggregate 
about 4,000 feet in thickness. They are fairly well distributed in that 
all except the five most northerly townships contain limestones and a 
few of the central townships have no other rock exposed. 

Nearly all the limestones lie within the Great Valley, which cuts 
across the county and contains most of the towns—Allentown, Cata- 
sauqua, West Bethlehem, Fountain Hill, Coplay, Cementon, Egypt, 
Ormrod, Foglesville, Alburtis, Macungie, and Emaus. Saucon Valley, 
part of which lies within Lehigh County, is floored with limestones. 
This is an offshot from the Great Valley. Limestones are exposed 
also along Hosensack Creek in Lower Milford Township. 


Table of limestones of Lehigh County* 


Feet 
Ordovician 
Martinsburg shales and slates overlying the limestones 
Jacksonburg low-magnesian argillaceous limestones used in Port- 
land scement manta Ghunen a ia.% ioe dts ttereheveie oi xyaceles eieial tale a ka) eae 6002: 
Canadian 
Beekmantown limestone composed of alternating high and low 
MACTESIAN. DEGS « cc ale.0 sles aMyais o's win se BietetabeycPs eke ahale bain Sarees 1000 
Conococheague (Allentown) dolomitic limestone ............... 1500+ 
Cambrian 
Tomstowle COLOMItI eH IMeSTOME, sani sia- sieieisse ce e's oeumietie aie aleee eee 1000 


Hardyston sandstone and quartzite underlying the limestones 


These limestone formations have been described under both Berks 
and Northampton counties where additional information concerning 
them is given. 


CAMBRO-ORDOVICIAN LIMESTONES 


Tomstown limestones. The Tomstown group contains the oldest 
limestones of the county. In general they are present only along the 
southern margin of| the limestone valley where they overlie the Hardy- 
ston sandstones. Due to complex folding and faulting the normal 
distribution is not always encountered. The position of the outerop- 
ping Tomstown strata near the base of the mountains bounding the 
Great Valley on the south is not favorable for exposures as the talus 
from the mountain slopes conceals the edges of these strata. The Toms- 
town limestones consist of massive, hard, dolomitie and siliceous lime- 
stones which are interbedded with shaly layers containing practically 
no calcium carbonate.’ No fossils have thus far been found in these 
strata in this region. The Tomstown limestones have been utilized 
for blast furnace flux and for crushed stone. 


Conococheague (Allentown) limestone. Overlying the Tomstown 
and at places differentiated from it with difficulty is the Conococheague 
formation, which has also received the local name of ‘‘ Allentown.”’ 
This is the most widespread formation of the county and occupies most 

* This column is arranged according to the classification of the Pennsylvania Survey. The 


author prefers the U. 8. Geological Survey classification which does not recognize the Canadian 
system and places the Ordovician-Cambrian contact at the base of the Beekmantown. 
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of the southern half of the limestone valley. It consists of thick to 
thin magnesian limestones, in which alternating beds differ greatly in 
their content of magnesia and silica. On a weathered surface ex- 
posing different beds this variation in the amount of magnesia results 
in the formation of a banded structure that can be readily dis- 
tinguished at a considerable distance. Those beds with the greater 
amount of magnesia become much whiter than those with small per- 
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Fig. 23. Limestone areas in Lehigh County. 


1. Allen Quarries Co. 2. C. H. Ziegenfuss Co. 3. Alburtis Stone and Sand Co. 
4. Frank A. Kuntz. 5. Lehigh Stone Co. 6. Coplay Cement Mfg. Co. 7. White- 
hall Cement Mfg. Co. 8. Giant Portland Cement Co. 9. Lehigh Portland Cement 
Co. 10. Lehigh Portland Cement Co. 11. Lehigh Portland Cement Co. 


centages. The presence of occasional layers of Cryptozoon proliferum, 
a form of marine calcareous algae, also serves as criteria for the 
recognition of the Conococheague formation. These limestones have 
been quarried in many places for burning to lime, for furnace flux, 
for building stone and for erushed stone. 


Beckmantown limestone. The Beekmantown limestones generally oc- 
cupy the greater portion of the northern half of the limestone valley. 
They consist of interbedded low and high magnesian limestones. Some 
of the beds are sufficiently low in magnesia to be used in Portland 
cement manufacture, although the interbedded high magnesian stone 
renders it difficult to avoid a mixture. There are some molluscan 
fossil remains in the Beekmantown, but they are plentiful in only a few 
places. These limestones have been used mainly for lime burning, 
for flux, for crushed stone, and for building purposes and to a minor 
extent for cement manufacture. 
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Jacksonburg limestone. The most impure limestones of the county 
and yet the most valuable constitute the Jacksonburg formation. The 
Jacksonburg strata in this region consist of a basal member of erystal- 
line high-grade limestone designated ‘‘cement limestone,’’? and an 
upper argillaceous limestone member that comprises most of the for- 
mation and is called ‘‘cement rock.’’ In some places the two are suffi- 
ciently distinct to permit separate mapping but elsewhere they grade 
into each other and everywhere occasional layers of the basal type are 
interbedded within the more argillaceous upper member. 

In most places in the region, the northern boundary of the cement 
rock ean be accurately determined by an abrupt change in topography, 
the line of contact being at the base of the steep slopes which mark 
the southern margin of the slate belt. This change in slope is due 
to the relative ease with which the cement rock is removed by weather- 
ing, mainly solution, in comparison with the much less soluble slate. 

In several places the southern boundary of the cement rock belt is 
also marked by a change in slope. The underlying limestone is more 
soluble than cement rock, and produces more nearly level land. 

The typical cement limestone of the region is a light to dark gray, 
coarsely crystalline limestone which, when freshly broken, shows lus- 
trous surfaces of dark calcite. Less commonly it is a dark-colored 
limestone closely resembling in appearance the underlying dolomitie 
limestones. It is usually massively bedded. 

Normally the cement limestone runs high in CaCO., and low in 
MgCoO,, but it varies greatly In composition. In some quarries con- 
siderable rock is obtained in which analyses show from 90 to 95 per 
cent CaCO,. Also some quarries have a few beds that contain as 
much as 12 per cent MgCO,, so much that the rock must be sorted 
out and discarded. 

The cement limestone contains numerous fossil remains, most of 
which, however, are fragmentary and scarcely determinable. They are 
seldom apparent except on the weathered surfaces of the rocks. They 
are of the same kinds as those contained in the limestone !ayers inter- 
bedded with the argillaceous cement rock. Fragments of small erinoid 
stems are most abundant but locally bryozoans are very common. The 
bryozoans belong to several different kinds, of which the branching 
and the beadlike colonies are most abundant. Poorly-preserved brachi- 
opods are also found occasionally. 

The massive character of the cement limestone beds has prevented 
them from crumpling, but steeply dipping and overturned folds are 
present. In the quarry of the Coplay Cement Manufacturing Company 
on the west bank of Lehigh River an overturned synclinal fold is shown 
in the south side of the quarry. The syncline is overturned to the 
north so that the cement limestone both overlies and underlies a mass of 
‘“eement rock’’ with all the beds dipping to the southeast. 

Hisewhere in the region the cement limestone normally dips gently 
to the north or northwest at low angles and disappears beneath the 
cement rock. This cement limestone is of variable thickness ranging 
from 100 to almost 200 feet. 3 

The cement limestone grades into the overlying argi!laceous lime- 
stone or cement rock by an intermediate band of interbedded, rela- 
tively pure limestone and impure argillaceous limestone strata. For 
that reason the two kinds of rock, although lithologically dissimilar, 
are regarded as constituting a single geologic formation. 
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At the base the cement limestone is in contact with the Beekman- 
town magnesian limestones. In this region the two formations are 
approximately conformable, although to the eastward in New Jersey 
a marked erosional unconformity is shown in many places. 

Glacial clay of variable thickness, with included cobbles and 
boulders, rests upon the cement limestone. The glacial cover interferes 
with the de‘ermination of the position of the formation boundaries. 

The cement rock is an argillaceous limestone intermediate both in 
composition and stratigraphic position between pure limestone and 
shale or slate. In color it suggests the overlying slates and in many 
places it shows marked slaty cleavage. A freshly broken piece is 
bluish-black in color and shows glistening particles of sericite too fine 
to be individually distinguishable except as light is reflected by them. 
The unaltered rock breaks partially along cleavage planes and par- 
tially along bedding planes, producing hackly or in some eases con- 
choidal surfaces that are unlike those of either the pure limestones 
beneath or the slates above. As the rock weathers, however, it sepa- 
rates into small cleavage fragments so similar to those resulting from 
the decomposition and disintegration of slate that it is difficult to dis- 
tinguish between a slate soil and a cement rock soil. Both are filled 
with thin rock fragments of a light yellowish-gray color varying in 
size up to 1 inch in length. 

In almost every quarry the cement rock shows the effect of great 
compression by which it has been shattered, permitting water carry- 
ing mineral matter in solution to precipitate quartz and calcite in 
the open fissures and irregular cavities. In places the vein matter 
is pure white calcite, in other places white granular quartz, but more 
commonly a mixture of the two. The white veins contrasting with 
the black rock are very prominent in the working faces of most 
quarries. The veins are roughly parallel and tend to follow bedding 
planes, although they break across the beds in many places. Smooth 
slickensided surfaces coated with a soft black carbonaceous substance 
resembling graphite are very common on the vein walls. 

Small cubes of pyrite are frequently noticed near the veins and 
occasionally in rock where the vein material is absent. Purple and 
green fluorite have also been found in a few localities as vein. material. 

The chemical composition of the cement rock. changes from bed to 
bed or even in the same bed within a single quarry opening. In 
some quarries the average rock contains almost exactly the right pro- 
portion of the various materials required for the best grade of Port- 
Jand cement. In most quarries the rock varies so that tracks must 
be run to several parts and the requisite mixture obtained by, the 
proper combination of the various kinds of rock. In other quarries, 
however, the average rock runs too low in CaCO, so that it is always 
necessary to add some high grade limestone. Some of the plants are 
fortunate enough, to have quarries in the underlying cement limestone 
while others must bring limestone from a distance. Much limestone 
from Annville, Lebanon County, Pa., is used in the Lehigh district. 

In many quarries it is difficult to determine the bedding planes 
unless an interbedded pure limestone stratum can be found. Where 
these are absent thé quartz and calcite veins, which, in general, are 
present along the bedding planes, are useful in determining the struc- 
ture. Almost invariably, the cement rock strata are greatly crumpled 
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and yet have low angles of dip. The normal direction of dip is toward 
the northwest beneath the Martinsburg slates, which constitute the 
slate hills, but in many quarries some beds can be found dipping in 
other directions. 

When the region was subjected to the great dynamic forces which 
formed the Appalachian folds the cement rock strata were so weak that 
they yielded by minor folding and faulting, resulting in local thicken- 
ing of the different layers, but without producing high angles of dip. 
In very few places can one find the cement rock dipping more than 
45° and usually the dip is much less, while in the adjoining lime- 
stone belt vertical or even overturned beds are not uncommon. 

The crumpled character of the cement rock, the absence of any beds 
sufficiently distinct to be recognized in different openings, and the lack 
of any continuous or approximately continuous section across the belt 
normal to the strike render the exact determination of the thickness 
impossible. The local thickening of the beds due to compression also 
needs to be taken into account in any estimates of thickness. 


UTILIZATION OF LEHIGH COUNTY LIMESTONES 


As mentioned above, the various limestones of Lehigh County have 
been utilized for different purposes. All except the Jacksonburg 
have furnished satisfactory stone for lime burning, for flux, for build- 
ing stone, and for crushed stone. The Jacksonburg and some of the 
Beekmantown have been used for cement. At the present time cement 
manufacture is the most important limestone industry, and next to 
that is crushed stone which is needed in large quantities for highway 
construction and for concrete structures. 


History of the cement industry in the Lehigh Valley. The most 
valuable economic mineral product of the region is the cement rock 
of the Jacksonburg formation. Nowhere else in the entire country is 
there known to be another occurrence of argillaceous low-magnesian 
limestone equally well adapted to the manufacture of Portland cement, 
and so favorably situated. The Lehigh district, as it is called, em- 
bracing the cement plants of Northampton, Lehigh, and Berks 
counties and three plants in New Jersey, produces about 25 per 
cent of all the Portland cement of the United States, a pre-eminent 
position which it has held from the beginning of the industry in this 
country. With the exception of some high calcium limestones that 
are brought into the district from other regions by those companies 
whose local quarries furnish stone deficient in the calcium content, all 
of the required stone comes from the Jacksonburg formation. Twelve 
cement companies are operating in the Pennsylvania portion of the 
district, several of which have two or more quarries and plants. 

As in other regions, the manufacture of natural hydraulic cement 
preceded that of Portland cement. In New York the construction of 
the Erie Canal in 1818-19 led to the discovery of natural hydraulic 
cement; in this State the digging of the canal of the Lehigh Coal 
& Navigation Company accomplished the same object. Rock suitable 
for hydraulic cement was found just above Lehigh Gap, where Palmer- 
ton is now located, and also at Siegfried’s Bridge (now Siegfried). 
The rock at the former locality seemed to be preferable and a cement 
mill was built at Lehigh Gap under the direction of the company’s 
engineers. This was operated by Samuel Glace from 1826-1830 and 
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furnished material for many of the canal locks. When the best cement 
rock was exhausted near Lehigh Gap, for a time material was quar- 
ried about 6 miles east of the Gap and hauled to the plant. However, 
in 1830 it was decided to abandon the mill and erect a new one at 
Siegfried’s. Bridge where suitable rock was known to exist. In a 
small pamphlet by William H. Glace entitled ‘‘A Narrative of Hy- 
draulie Cement Mined in the Lehigh Valley’’ the following descrip- 
tion is given: 

**Capt. Theodore H. Howell, residing at Siegfrieds, informed me that 
when he came there in 1837 there were four kilns erected and in 
operation. They were known as draw kilns, fire being placed in the 
eye at the bottom of the kilns, drawn at the bottom and hoisted up 
an incline plane or tramway and emptied into a hopper, where the 
stone was crushed by machinery shaped like a corn crusher, then 
dropped down and ground by burr millstones, then placed in boxes 
or trays with handles, then transported in scows to points on canal 
where needed. At that time the capacity of this plant was ten barrels 
per day.”’ 

Natural hydraulic cement continued to be manufactured in the 
region as shown by the following quotation from ‘‘History of the 
Lehigh Valley’’ by M. 8S. Henry, published in 1860 (7, p. 302). 

‘On the eastern side of the river, directly opposite the village 
(Whitehall, now Cementon), are the extensive Hydraulic Cement 
Works of E. Eckert and Co. These works have been in successful 
operation for a number of years, and the cement (which is mined in 
the neighborhood) is said to be equal in every respect to the cele- 
brated Rosendale cement.’’ 

As early as 1867 David O. Saylor, who was at the head of a natural 
hydraulic cement company located at Coplay and called the Coplay 
Cement Company, began experimentation to try to improve the quality 
of their cement. In the preceding year the first Portland cement was 
brought to this country from England where it had been manufactured 
for several years, and this fact seemed to act as a stimulus to cement 
manufacturers in this country. By selecting the stone carefully Saylor 
finally succeeded about 1872 in making Portland cement which was 
exhibited at the Centennial Exposition where it received a ‘‘Certi- 
ficate of Award.”’ 

The Coplay Cement Company (now the Coplay Cement. Manufac- 
turing Company) continued to make Portland cement, steadily im- 
proving its quality, while other plants were soon started in the same, 
vicinity. For some years many difficulties were encountered while 
the importations of Portland cement from England were gradually 
increasing. In time, however, the Portland cement of the Lehigh dis- 
trict acquired the reputation, which it still holds, as the equal of any 
Portland cement made and cement importations practically ceased. 
The situation in 1878 is described by Prime (4, pp. 164-165) in his 
report on the geology of Lehigh and Northampton counties. 

‘“‘Two companies, as mentioned in Report DD, have tried to utilize 
the hydraulic properties of this limestone in Northampton County, 
but neither of them have done much of anything in the last four or 
five years, and every time the quarries have been visited by members 
of the present geological survey they have been found standing un- 
worked. These companies are ‘The Old Lehigh Cement Works,’ and 
‘The Allen Cement Company.’ 
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‘‘Tt must not be supposed that because these companies have been 
apparently unsuccessful, that there is no future in the business of 
manufacturing hydraulic cement in this part of the State; on the con- 
trary the success of the Coplay Cement Company shows what persever- 
ance under difficulties can and does accomplish. Of course, the com- 
position of some of the cement-stone beds is far more favorable to the 
manufacture of cement than that of others, but all may be more or 
less profitably utilized for careful intermixture. There is no reason 
why the manufacture of hydraulic and Portland cements should not 
be slowly and surely extended, not only rendering this portion of the 
State free from foreign competitors, but actually rivaling these in 
many of the western markets on account of the excellence of the 
product and the cheapness of freights.’’ 

For many years both natural and Portland cements were made in 
the district, in some cases even by the same company, but at present 
little natural cement is produced. Only a few years ago a natural 
cement company located at Egypt ceased operating and dismantled 
its kilns 

The Lehigh district enjoyed almost a monopoly in the manufacture 
of Portland cement until it was discovered that an equally good prod- 
uct could be made from a variety of materials. Lehigh cement was 
shipped all over the country and much of it exported. While no other 
cement region occupies so favorable a position with reference to ac- 
cessibility to good cement rock and fuel and proximity to great in- 
dustrial centers, yet on account of freight charges the market for the 
cement of the Lehigh district is year by year restricted by the erection 
of cement plants in other sections of the country. Fortunately, how- 
ever, the demand for Portland cement has kept pace with the growth 
of cement manufacturing plants so that the district continues to 
prosper regardless of increasing competition. 

In this region many improvements have been made since the first 
successful manufacture of Portland cement. For a time the run of 
quarry was used, with the result that some companies which owned 
quarries in which the rock had practically the composition now looked 
upon as most desirable, were able to produce a better product than 
other companies with less suitable rock. Also few companies were 
able to produce a uniform product on account of the variation in 
composition of the rock even in the same quarry. Now, however, the 
chemist of each company sees that the proper mixtures are used, and 
the physical tests also serve as a check, so that the old hit-or-miss 
method has given place to the exact scientific processes and the varia- 
tions in the product are very slight. 

The change in mechanical processes of manufacture have been 
equally great and each year mechanical modifications are introduced 
which tend to increase output and lower cost of production. The 
greatest improvements have been in the character of the kilns by 
which the old upright kiln has given place to the modern rotary kiln 
now universally used throughout the region. 


QUARRY DESCRIPTIONS 


In most of the counties, it has seemed best to describe the active or 
recently worked quarries by geographic districts inasmuch as the same 
quarries yield products used for widely different purposes. In Lehigh 
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County it seems preferable to describe the operations according to 
their products, since the individual quarries are worked almost solely 
for a single product and a single use. At present, Portland cement 
and crushed stone are the limestone products of Lehigh County. The 
old quarries once worked for lime to supply the farmers with this 
valuable fertilizer are now abandoned and the kilns are falling into 
ruins. The building of stone houses from local limestones is almost 
a thing of the past and this is to be regretted as many of the old stone 
houses constructed 50: to 100 years ago or even earlier are most attrac- 
tive. The demand for local stone for blast furnace flux has disap- 
peared with the abandonment of the old iron furnaces that once were 
active throughout the county. Offsetting these changes, however, has 
been the increase in the use of crushed stone and Portland cement so 
that the value of the limestone products of the county is far in excess 
of what it was at an earlier day before the development of these two 
phases of the limestone industry. The descriptions of operations are 
therefore confined to cement and crushed stone quarries and the nu- 
merous abandoned quarries will be ignored. 


Crushed stone. The largest amount of crushed stone in Lehigh 
County has been produced in the vicinity of Allentown. Along the 
Central Railroad of New Jersey on the east side of Lehigh River, a 
large amount of stone has been quarried in recent years for crushed 
stone. Previously these quarries furnished stone for burning lime. 
These quarries are now closed and may not be re-opened because of 
their proximity to the railroad tracks. Several similar openings in 
the south part of Allentown that were once worked are now abandoned. 

On North Seventh Street in the north part of Allentown the Allen 
Quarries Co. is operating a quarry in dolomitic limestone of the Con- 
ococheague (Allentown) formation for crushed stone. A small amount 
of fluxing stone is sold to foundries. The quarry is about 300 feet 
long and 250 feet wide with a working face about 60 feet in height. 
The beds strike of N.84°W. and dip 45° SW. There are several dif- 
ferent kinds of stone in the quarry. The most abundant is a dark 
blue compact dolomite. There are a few shaly beds. Fine oolite, 
edgewise conglomerate, and black to almost white flint nodules are 
common. The stone has been badly shattered in places and contains 
many veins of calcite and quartz. A few layers show grains and even 
small rounded pebbles of quartz. The stone is hard and well adapted 
for use in concrete. An analysis made in the laboratory of the Lehigh 
Portland Cement Co. showed 54.42 per cent CaCO,, 41.03 per cent 
MgCoO,, and 2.02 per cent Si0,. The daily output is about 300 tons. 

The C. H. Ziegenfuss Co. has for many years been working a quarry 
in southwest Allentown at 20th and Fairview Streets. The stone is a 
part of the Conococheague (Allentown) formation and is similar to 
the dolomite worked by the Allen Quarries Co. From this quarry at 
one time stone was obtained for flux and for lime burning, but at pres- 
ent only crushed stone is being produced. The annual capacity is 
given as 125,000 tons. 

The Alburtis Stone and Sand Co. is working a quarry along a branch 
of the Reading Railroad about a mile north of Alburtis. The quarry is 
a new one and as yet smail. The face is about 40 feet high in one place. 
The stone is dolomitic and belongs to the Conococheague (Allentown) 
formation and contains layers of Cryptozoon proliferum, The beds 
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are fairly massive, although somewhat shattered. They strike 
N.59°W. and dip 10°NE. The plant is well equipped with crushers 
and screens. An analysis made in the laboratory of the Valley Forge 
Cement Co. is as follows: CaCO,, 54.42: MgCO,, 42.33; Fe,O,+Al,0,, 
0.90; SiO,, 2.50. 

About three-fourths mile northeast is an old quarry belonging to 
John A. Walbert recently worked for highway stone. Previously for 
about 30 years this quarry was worked for flux for the Lockridge fur- 
nace of the Thomas Iron Co. The stone is a dolomite of the Conoco- 
cheague (Allentown) formation. The quarry face is about 500 feet 
long and 70 feet high. 

Frank A. Kuntz has a small crushed stone quarry about half a mile 
south of Center Valley. The stone is a dolomite containing over 40 per 
cent MgCO,. He lists his annual output as follows: 3000 tons crushed 
stone, 1000 tons limestone sand, 100 tons pulverized limestone, and 10 
tons poultry grits. 

The Lehigh Stone Co. is working a quarry for crushed stone about 
half a mile south of Ormrod. It is an extension of the Lobach quarry, 
which was worked for a number of years to obtain high grade limestone 
for some of the cement plants. At one time the Giant Portland Cement 
Co..mined limestone here. The present company is working this band 
of good stone which varies from 35 to 150 feet in width and selling it to 
the Lehigh Portland Cement Co. It contains from 85 to 94 per cent 
CaCO,;. The output of this grade of stone is said to amount to 150 
tons per day. Overlying the high-calcium stone there are dark colored, 
extremely hard, mainly thin-bedded dolomites. The stone is said to 
contain more than 40 per cent MgCO,. The main quarry has been 
developed in this type of stone. The present opening is about 400 feet 
long, with a working face 300 feet wide and 70 feet in height. The 
lower beds exposed have been greatly.folded but the upper ones ex- 
posed are fairly regular with a strike of N.57°E. and a dip of 19°SE. 
The capacity of the plant is about 1000 tons of crushed stone daily. 


Cement plants. Four different Portland cement companies have 
9 plants in Lehigh County. All are working the argillaceous limestone 
of the Jacksonburg formation described in an earlier part of this chap- 
ter. A general description of the physical and chemical characteristics 
of the stone used is equally applicable to all the quarries. In detail, 
there are some important differences in that the percentages of CaCO, 
and MgCO, may vary a few points and thus render the stone highly 
acceptable or otherwise. In general the Jacksonburg limestone of Le- 
high County is deficient in CaCO,, thus necessitating the purchase of 
high-calcium stone, most of which comes from the Lebanon Valley. 

The oldest cement operation in the State is that of the Coplay Cement 
Manufacturing Co. located about half a mile northwest of Coplay with 
the present quarry about haif a mile farther west. The first plant 
and quarry were situated close to Tehigh River just above 
Coplay but these have long since been abandoned although the old up- 
right kilns are still standing. The present quarry is about 180 feet 
deep. It contains stone of different composition. The company has 
done a great deal of prospecting by deep drilling and has discovered 
stone of higher composition than that exposed in the quarry. One of 
the holes put down in the bottom of the quarry was sunk to a depth 
of 550 feet or a total depth of 730 feet from the original surface. The 
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Jacksonburg limestone was still present at that depth. Due to the 
fairly complicated folds and faults in the quarry, one can not be sure 
that the Jacksonburg formation at that place is 730 feet thick, although 
it may be. The company uses the dry process of cement manufacture. 
The plant has 11 kilns and has an annual output of 2,400,000 barrels. 

The first operation of the Universal Atlas Portland Cement Co. was 
located just north of the old quarry of the Coplay Cement Manufac- 
turing Co. but this mill and quarry were abandoned many years ago 
and the operations continued on the east side of Lehigh River in 
Northampton County. 

The Whitehall Cement Manufacturing Co.’s plant and quarry are 
at Cementon. The quarry shows the same variations in chemical com- 
position of the argillaceous cement rock that is characteristic of the 
formation. Certain ledges are deficient in CaCO, and others contain 
more than is needed for the proper mix. As the result of extensive 
prospecting by means of drilling the areas of high and low calcium 
carbonate stone have been fairly well determined so that the quarrying 
ean be continued to best advantage. The beds have been considerably 
erumpled but in general they dip to the north or northwest at angles 
of 10 to 18 degrees. The quarry face is about 150 feet in height. 
A drill hole 245 feet deep in the bottom of the quarry failed to reach 
‘the underlying dolomite, thus indicating a thickness of at least 400 
feet of the Jacksonburg argillaceous limestones at this point. The 
mill is equipped with 5 kilns and has an annual output of 2,200,000 
barrels. The dry process is used. 

Along Coplay Creek just southeast of Egypt there is an old cement 
rock quarry and a number of kilns where natural cement was long 
made. At the present time no one would consider the manufacture 
of natural cement profitable in this district. 

The Giant Portland Cement Co. has 2 mills and 2 quarries in the 
Egypt region. The Central mill and quarry are located about three- 
fourths mile southeast of Egypt. The quarry was abandoned several 
years ago and stone brought from the Reliance quarry, but in recent 
years the mill also has been shut down. The Reliance mill and quarry, 
where work is now concentrated, are located about three-fourths mile 
southwest of Egypt. The company has the normal cement rock in 
the Reliance quarry, black argillaceous limestone somewhat deficient 
in CaCO, for the proper mix. In parts of the quarry the stone is 
better than the average and the quarry is being advanced in those 
directions. The quarry is large. <A great deal of prospect drilling 
has been done in the floor of the quarry and in undeveloped farms 
which the company owns. The dry process is used. There are 14 
kilns and the annual output is 2,000,000 barrels. 

The Lehigh Portland Cement Co. has five mills in Lehigh County. 
Mills A,’ D, and F are at Ormrod, B is at West Coplay, and H at 
Fogelsville. All of them are using the Jacksonburg argillaceous lime- 
stones. Several different quarries have been operated in the Ormrod 
and West Coplay localities, all of which show the variations and de- 
ficiencies in chemical composition described above. The operation at 
Fogelsville is more favorably situated in that stone of better grade 
has been located there. 

In a forthcoming geologic report on Lehigh County to be published 
by this Survey, more details concerning the individual quarries will 
be given. 
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Analyses of Cambro-Ordovician limestones 
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1. Tomstown limestone. Morey farm, 1% mile southwest of Center Valley, Lehigh County. 
Analysis by Bethlehem Steel Co. 


2. Tomstown limestcne. Ackers quarry, south of East Allentown and a short distance 
northeast of bend in Lehigh River, Lehigh County. Analyzed by Bethlehem Steel Co. 


8. Tomstown limestone. New Jersey Zinc Co. quarry, along Lehigh River just north 
of East Allentown, Lehigh Co. Analysis by Bethlehem Steel Co. Material used for flux at 
Palmerton plant of New Jersey Zine Co. 


4. Allentown limestone. Hardners quarry along Little Lehigh Creek, Allentown, Lehigh 
County. Analysis by Bethlehem Steel Co. 


5. Beekmantown limestone. Outcrops at Ueberroth pit of New Jersey Oo.’s zine mine % 
mile north of Friedensville, Lehigh County. Analyses by Bethlehem Steel Co. 


6. Beekmantown limestone. Eberhart’s quarry, west side of Lehigh River, opposite Cata- 
sauqua, just north of junction of Coplay Creek and Lehigh River, Lehigh County. a. Analysis 
by the Bethlehem Steel Co.; b and e analyses by the Thomas Iron Co. b represents the 
average of 183 cars shipped to the Thomas Iron Co. during the first half of 1920 and e the 
average of 1€6 cars shipped during the latter half of 1920. 


7. Beekmantown limestone. Thomas Iron Co.’s quarry, % mile north-northwest of Alburtis, 
Lehigh County. a. limestone, hard, compact and of a bluish gray color. b. limestone, 
compact Ra etd crystalline, and of a bluish gray color. (Pa. Second Geol. Survey Report 
M, Dp. 76 


8. Beekmantown limestone. Mary Kohler quarry, % mile west of Whitehall station, L. V. 
R. R. Brecciated limestone; various shades of blue and gray. (MM, p. 309) 


9. Beekmantown limestone. Ironton Railroad OCo.’s quarry, 1 mile southeast of Ironton, 
Lehigh County. Hard and compact; bluish gray. (MM, p. 310) 


10. Beekmantown limestone. Edward Guth quarry. At Guth’s Station, 4% miles west of 
Catasauqua, Lehigh County. Fine grained; dark blue, with slaty structure. (MM, p. 310) 

11. Beekmantown limestone. Thomas Iron Company’s quarry, at Guth’s Station, Lehigh 
County. Fine grained, bluish gray; with some quartz. (MM, p. 309) 

12. Beekmantown limestone. Eph. Wenner quarries at Jordan Bridge of the Catasauqua 
and Fogelsville R. R. 4% miles northwest of Allentown, Lehigh County. Leased by Crane 
Iron Co. a. “Hard limestone,’ fine-grained; hard and brittle; spotted with pyrites; bluish 
gray. b. “Soft limestone.”” Comparatively soft, fine grained, dark blue, with laminated 
structure. (MM, p. 309) 

13. Beekmantown limestone. Mrs. Kuhn’s quarry 1% miles northeast of Trexlertown, Lehigh 
County. Limestone, compact, siliceous and of a light bluish-gray color. (M, p. 76) 

14. Beekmantown limestone. Frantz quarry, 144 miles northeast of Trexlertown, Lehigh 
County. Limestone, hard, siliceous, of a dark blue color. (M, p. 76) 

15. Jacksonburg cement rock. Whitehall Cement Company’s quarry, Oementon, Lehigh 
County. Analysis by Whitehall Cement Company. 

16. Jacksonburg cement rock. Typical analysis of stone in quarry No. 2, of Coplay Cement 
Manufacturing Co., Lehigh County. Analysis by the company. 
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LUZERNE COUNTY 


The limestones of Luzerne County are of little importance and may 
almost be disregarded entirely. Within the Catskill and Chemung 
series of rocks some impure limestones have been found but they have 
never been utilized so far as known. The Tully limestone, lying just 
above the Hamilton shales, has been noted but it is everywhere ex- 
tremely impure and worthless as a limestone, The Onondaga limestone 
may be seen in road and railroad cuts in the vicinity of Beach Haven, 
but is of no economic importance. It consists of interbedded gray, 
calcareous shale and light to medium gray limestone. 

The only limestones ever used within the county seem to be those 
belonging to the Coal Measures. C. A. Ashburner made a careful 
investigation of these limestones and the following paragraphs are 
abstracted from his report. 


‘‘In the Coal Measures of the anthracite region, however, the oc- 
currence of limestone-beds is rare, and the only locality where clearly 
defined and persistent beds of limestone have been located by the 
Geological Survey is in the Wyoming valley. These beds are of special 
interest to geologists and palaeontologists, on account of the number 
of fossil remains of water shells found in one of the most persistent 
of the beds, and which I have named the Miil Creek limestone-bed. 

‘‘The existence of limestone in the coal measures of the Wyoming 
valley, particularly in the vicinity of Wilkes Barre, has been recognized 
for many years. A farmer on the farm of Judge Garrick Mallory 
is reported to have quarried limestone, over 15 or 20 years ago, from 
an outcrop on the south side of Mill creek, below the mouth of Laurel 
run at a locality to be referred to later, and to have gathered loose 
pieces of stone from the surrounding fields; this limestone was burned 
in an old kiln in the immediate vicinity for lime, which was used prin- 
cipally as a fertilizer. 

‘*Dr. Charles F. Ingham and Mr. Chris. H. Scharar, prominent and 
active members of the Wyoming Historical and Geological Society, 
together with the late Mr. Harrison Wright, secretary of the society, 
and other members, have made an interesting collection of fossil speci- 
mens from an outcrop of one of these Wilkes Barre limestone beds, 
near the old Hollenback dam across Mill creek, at the head of a supply 
race of the now abandoned New York and Pennsylvania canal. This 
limestone outcrop is on the Mill Creek beds.’’ (1, pp. 488-489.) 

‘“The Mill Creek limestone-bed outcrops along the north side of Mill 
creek, near the breast of the old Hollenback dam, and about midway 
between the River Street bridge and a bridge of the Lehigh Valley 
railroad, which crosses the creek immediately at its mouth. 

‘‘The limestone is siliceous, ferruginous, and extremely hard, and 
from 1 foot to 15 inches thick. 


‘‘Tt occurs between the Prospect shaft anticlinal, which runs due 
west from Prospect Shaft across the Susquehanna river, and the center 
of the Cemetery basin; the axis of the basin crosses River street about 
midway between Chestnut and Linden streets. 


526 


LUZERNE COUNTY 527 


‘‘The dip of the strata, where the limestone outcrops, is toward the 
south. All the specimens of fossils obtained from this stratum were 
very much stained with oxide of iron. 

‘“When the lock of the Mill Creek Slack Water Navigation, on the 
south side of the creek and immediately opposite this limestone outcrop, 
was built, about 1865, a number of fossils were obtained from the ex- 
eavations made in the calcareous black slate at the foot of the lock. 

‘‘The Mill Creek limestone outcrops again along the fence of the 
Hollenback Cemetery, facing the Susquehanna river on the west side 
of Mill creek, about 65 feet south of the Lehigh Valley railroad track. 

‘On the road between Kingston and Plymouth, and about half a 
mile north-east of the Boston breaker, an outcrop of limestone occurs 
which is 2 feet thick. This outcrop Mr. Scharar (Schaarer) believes 
to be on the Mill Creek limestone.’’ (1, pp. 443-445.) 

‘On the south-east bank of the canal, 800 feet south-west of the 
mouth of Mill creek, and near the line separating the Hollenback and 
the Public Cemeteries, occurs an outcrop of a siliceous non-fossiliferous 
limestone much softer than the Mill Creek limestone. This bed I have 
named the Canal limestone, and it occurs about 30 feet stratigraphically 
below the Mill Creek bed. The Canal limestone is 2-+ feet thick.’’ 
(1, p. 445.) 
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LYCOMING COUNTY 


The limestones of Lycoming County are almost entirely confined to 
the proximity of Susquehanna River which follows the strike of the 
limestones through the southern part of the county which is the most 
thickly settled section. The easy development of transportation facili- 
ties in the Susquehanna valley has been responsible for the establish- 
ment of industries and the building of towns and villages. The other 
portions of the county are mainly underlain by shales and thick sand- 
stones producing a more rugged topography and less fertile soils. 

The principal, and almost the only, limestones of Lycoming County 
belong to the Canadian, Ordovician and Helderberg (including the 
Tonoloway) series. Others are of. distinctly minor importance. 


CANADIAN AND ORDOVICIAN LIMESTONES 


The limestones of Canadian and Ordovician age are confined to Nip- 
penose and Mosquito valleys. The former is mainly within Lycoming 
County but extends across into Clinton County, whereas the latter is 
entirely within the county. Both of them are typical anticlinal valleys 
and are in line with the much larger Nittany Valley of Centre and 
Clinton counties. If all the material removed by erosion since the 
mountain folding took place could be restored, the center of the folds, 
and consequently the highest elevations, would be found where now 
the centers of the valleys have developed. The oldest rocks are there- 
fore. exposed in the center and from that axis the beds dip outward 
and successively younger rocks appear as one goes to the margins of 
the valleys, where the limestones dip beneath the Ordovician shales 
and they in turn beneath the hard resistant sandstones that form the 
high bounding valley walls. The only easy access to these valleys is 
along the streams that drain them and that have cut deep narrow gaps 
in the enclosing barriers. No railroads enter Nippenose or Mosquito 
valley. So far as known, all of the hmestones exposed in the valleys 
belong to the Canadian and Ordovician but the Cambrian dolomitic 
limestones may lie beneath. 

Near the margins of these valleys the limestones are fairly pure. The 
Bellefonte ledge appears to be present but in greatly reduced thickness 
as compared with its occurrence in Centre County. The rocks nearer 
the center of the valleys are mainly high in magnesian content and 
hence well adapted for highway and concrete construction purposes. 
There is an abundance of stone of this character. Also there is a large 
supply of stone that would be suitable for agricultural lime or pul- 
verized agricultural limestone, although it is doubtful whether the 
local demand is such as to make it commercially profitable to produce 
either of these products except on a small scale. 


DESCRIPTION BY DISTRICTS 


Mosquito Valley. Mosquito Valley lies about 3 miles southwest of 
Williamsport. It is a symmetrical, oval-shaped valley, enclosed by 
mountains rising about 800 to 900 feet above the floor of the valley. . 
The limestones are exposed over an area about 2 miles long and half 
a mile wide. They have been quarried in a few places for local use. 
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In the report on Lycoming and Sullivan counties of the Second Geo- 
logical Survey of Pennsylvania (2, pp. 77-78) there is the following 
description of a black marble quarry formerly worked. 

‘““Near the east end of Mosquito Valley, a marble quarry has been 
opened. It yielded the fossil named Calymene senaria. 

““The rock is a black limestone; quarries out in large blocks and 
takes a handsome polish. It is reported however not to stand exposure, 
but splinters up on weathering. This would render it useless for any 
outside work, but might still leave it of value for inside decorations. 

‘“When the quarry was examined (in 1875), the works were in op- 
eration; they had one gangsaw, capacity 100 tiles per diem; these tiles 
usually 12” x 12” x 1”; the tiles going to Philadelphia and the stone 
to Philadelphia or Washington. 
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Fig. 24. Limestone areas in Lycoming County. 


1. Pine Creek Lime and Stone Co. 4. Reeder Lime and Stone Co. 
2. West Branch Lime Co. 5. Lime Bluff Co. 
3. Henry Kilgus 
‘* All of the marble is dark colored, very slightly fossiliferous, regular 
in bedding and works easily. 


Ft. In 

Surface bench, in small layers, 1” to 2” and up to 1’, .......... 10 0 

Middle bench, in regular layers, from 2’ to 1’ thick .............. 20 0 
Lower bench, massive and hard, but no stone from it yet shipped 6 

Tey el Naame eet II ecg ians esee trecaasWe) Psitcad wecat'S osekeloxks, +1 a auatec ene 36 0 


‘‘The dip of these rocks is north 4° ; the quarry is about on the crest 
of the anticlinal, and the dip is simply the dying gently of that anti- 
elinal northeastward. 

‘<Of the above 36 feet of black marble much proved shelly on quarry- 
ing, and split into pieces; a considerable part, however, coming out in 
handsome blocks. 

“Tt is reported to burn to an excellent white lime. 

‘‘There are some curious soft and rotten layers of stone lying be- 
tween the firm and hard marble layers thus: 


Reed mre 0b) em mrerarten ters emake siie yore eit weilelel sete 1 
SoftadecomposedsinanDle: este ciash cin seve ei elt) dso sles 
Elamde oir lew tastte tetas oie ele ielele te moteteiarels 6 1% 
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the underlying and overlying hard rocks being perfect and unbroken 
so far as traced.’’ 

The pits indicate that a considerable quantity of stone was taken 
from the locality. It is said that the stone acquired a bad reputation 
because of the ease with which it disintegrated on exposure to the air, 
a reputation that it probably deserves as shown by the pieces of rotten 
stone now lying about the quarry openings. For interior use, how- 
ever, it appears to be satisfactory. A table top and a carved pedestal 
seen in a home in Duboistown and said to be about 50 years old were 
in good condition and very attractive. The openings were on the 
steep slope of a hill. It appears that considerable difficulty was ex- 
perienced in locating satisfactory stone without removing an unusually 
large amount of worthless material. 


Nippenose Valley. Nippenose Valley lying about 5 miles south of 
Jersey Shore, is 10 to 11 miles long, and 3 to 314 miles wide. It is en- 
tirely surrounded by a mountainous wall of sandstone through which 
the stream that carries its drainage waters into Susquehanna River has 
cut a gap. 

The soil of the valley, although comparatively thin in most places, 
_ is fertile and there are many fine farms in the region. The limestones 
are honey-combed with subterranean caverns and most of the drainage 
is by underground channels. The stream that carries the water out 
of the valley emerges only a short distance from the gap. Sink holes 
are numerous throughout the valley. 


In a number of places the limestones have been quarried for agri- 
cultural lime and for highway construction. A black impure shaly 
limestone grading into black shale has been quarried as a mineral filler 
and pigment near Rauchtown in Lycoming County. It is the same rock 
described under Clinton County. It is ground for shipment at a mill 
located within the gap. This rock seems to belong to the same horizon 
as the black marble of Mosquito Valley, described above, In both cases 
the black stone is close to the contact with the overlysmg Ordovician 
black shales. ca 

The most extensive quarrying operation in recent years has been de- 
veloped near the gap in Bald Eagle Mountain made by Nippenose 
Creek. The quarry face is about 75 feet high and 400 feet long. At 
the extreme western end the rock is dark and somewhat argillaceous 
but more massive, harder and purer in the eastern portion. Several 
small caves have been discovered in the process of quarrying and a 
fairly large underground stream located. The stone has been burned 
for argicultural lime for local use. A small quarry on the Collomsville 
road has been worked for road metal. The rock breaks with a con- 
choidal fracture. At Collomsville a small quarry is worked by Charles 
Laubach to supply stone for 2 lime kilns. The rock is enarly in char- 
acter. Near Oriole, Walter Eiswort has a quarry and 2 lime kilns. 
He burns the stone for agricultural lime. 

In the report of the First Geological Survey of the State (1, p. 490) 
it is stated that ‘‘at Bixler’s tavern in, the east end of the valley there 
is a so-called ‘marble quarry,’ which affords a hard solid dark-blue lime- 
stone, variegated by thin veins and specks of yellow and sometimes, 
white, spar, and susceptible of a good polish. Its dip is 15°S. 20°R. 
The same rock might be traced through the valley near its center line.’’ 
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HELDERBERG LIMESTONES 


‘The Helderberg series of limestones crops out in an almost east-west 
belt through Lycoming County, in the Susquehanna Valley from Jer- 
sey Shore to within two miles of Muncy and is approximately two 
miles wide. The belt includes the large quarries at Jersey Shore, 
Montoursville, and Hughesville. At the latter place the belt swings 
southwestward and crosses the Susquehanna at Muncy. It has a south- 
west trend to Elimsport and at that town makes a sharp turn to the 
east. It is on this backward swing that it passes through the White 
Deer Valley into Union County. 


Four areas in this county visited and described are Jersey Shore, 
Montoursville, Hughesville, and White Deer Valley. 


DESCRIPTION BY DISTRICTS 


Jersey Shore Area. The Helderberg limestones in the Jersey Shore 
area are best exposed in two hills lying east of Pine Creek and west and 
southwest of the borough of Jersey Shore. At one time it was planned 
to utilize these limestones for Portland cement and the erection of a 
plant was contemplated. The project fell through for various reasons. 
In general, the results obtained in the exploration investigations seemed 
to be favorable although the variability in composition of the strata 
is such that it would always require a great deal of care to.maintain 
a uniform mixture. The presence of chert in certain layers in the 
form of nodules is also undesirable. 

There are three quarries in the Jersey Shore locality, one of which 
was being operated in 1929 by the Pine Creek Lime and Stone Co. 

The Jersey Shore Borough quarry is being worked intermittently 
and in it both flanks of a syncline can be seen. It is somewhat less 
than a quarter of a mile east of the trolley bridge over Pine Creek. 
The northern flank of the syncline so well exposed in this quarry dips 
15°SE, and the southern limb 50°NW. Along the axis there has been 
considerable shattering and the material is not good for road use. The 
upper layers are shaly, weather to a buff yellow, and are brittle. The 
lower beds are massive and contain some chert. Few fossils were 
found and the lithological character, together with the finding of chert, 
indicates that the formation is of Keyser age. 

The Pine Creek Lime and Stone Co. has two quarries about one mile 
southwest of Jersey Shore. The company was operating the larger 
and more westerly one in 1929! for highway crushed stone and the other 
one for lime. The limestones are mainly blue and rather impure, much 
shattered and the cracks filled with small calcite veins. The beds are 
fairly thin, seldom more than 8 inches. There are some interbedded 
shale layers and a small amount of sandstone. In one of the calcite 
veins a small amount of petroleum, perhaps half a teaspoonful, was 
found. It was clear and burned readily. The workmen report that 
occurrences of this kind are not rare. The cavity in which the oil was 
found was lined with calcite crystals. Some cubes of fluorite have also 
been observed here. Numerous brachiopods and one large pelecypod 
were noted. The rock has been accepted for road construction by the 
State Highway Department. 

The smaller quarry whence stone for burning is obtained contains 
more pure limestone. There are some shaly bands and considerable 
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surficial clay. The rock has been greatly squeezed and crushed and 
calcite veins are numerous. There are many coral and bryozoan fossils 
in the exposed beds. 


Montoursville Area. On the north side of the road between Wil- 
liamsport and Montoursville several quarries have been opened to ob- 
tain stone for roads, for lime, and for building purposes. 

Bower Brothers quarry, midway between Williamsport and Mon- 
toursville, has been worked intermittently for more than 50 years. The 
quarry is about 400 feet long and 100 feet wide with a face about 20 
feet high. The strata dip to the north at angles of 10° to 15°. Shaly 
stone that is not suitable for lime is used for walls and rough con- 
struction. The good stone is mottled, strikingly so when weathered. 
There are two kilns. The product is called the Blue Stone Lump Lime 
and used for agricultural purposes and for plastering. Many cracks 
and solution pockets filled with clay and occasional alluvial boulders 
up to two feet in diameter have been encountered in the quarry. 

Nearer Montoursville there are two adjoining quarries in the Helder- 
berg limestone. One of them belonging to Loyalsock Township has 
been worked for road metal. The strata dip 5° to 10°N, except at the 
northeast end of the quarry where they are almost vertical and badly 
shattered. The other quarry is operated by the West Branch Lime 
Co. The beds here dip 18° to 20°N. in the major part of the quarry, 
but in the east end the axis of an anticline is shown with the beds 
dipping south. The strike is approximately parallel to the highway. 
The quarry is about 300 feet long, 100 feet wide, and the working face 
up to 50 feet high. 


Section in quarry of West Branch Lime Co., Montoursville 


Feet 
Light blue limestone, weathering white .............. 6 
Mhin-bedded, shaly, limestone. ... 2. 2cas 0 «ease: 3 cies 6 
Light blue limestone breaking into cubie blocks .... 20 
Hard, buff-colored limestone, many fossils (analysis 
IN Oni 1) i bin cine etevevaysysual tne poset ebaee Vaan emke fee car oe ae alte 4 to 4% 
Thin-bedded, shaly limestone (analysis No. 2) ...... 8 
Dark blue, rather massive limestone, glassy fracture 
(analysis" NG: oye ohare ce Te een ce oe eee ee 5 
Dark dove-colored limestone fairly thin-bedded (analy- 
Sis) NO; (4) oie anahatiacyccterde oat an oie ee eee 6 
Analyses of lower beds of above section 
Composite 
. sample 
1 2 8 4 of quarry 
CACO MO Ait. e ae ee ae 91.81 79.45 87.85 85.54 89.74 
Me OO ew crn. dente 3.78 6.56 3.96 8.17 2.42 
Al,0, SM OF a Aerie G .59 1.70 1.09 1.49 1.45 
SiO Me es cela Rorteesey ot 3.82 12.06 6.96 9.63 6.48 


The first four analyses were made by G. V. Brown, Bucknell Uni- 
versity and the last one was made at Pennsylvania State College. 

Fossils and sun cracks are common in the more shaly layers. Near 
the east end of the quarry in 1929 a calcite vein from half an inch to 


4 inches thick was exposed in which there was considerable galena 
and a little sphalerite. 
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The quarry face is being worked northward and is also being ex- 
tended eastward along the strike. At one time the quarry was worked 
for building stone but more recently only for stone for burning lime. 
There are 7 kilns but only 5 were in use when the plant was visited. 
The lime is used mainly for agricultural purposes, although some is 
sold for mortar. About one-fourth is hydrated. The capacity pro- 
duction is about 6,000 tons annually but in recent years only about 
one-third that amount has been produced. 

About 3 miles east of Montoursville there are two abandoned quar- 
ries where a little limestone has been obtained. 


Hughesville Area. A short distance west of Hughesville there is a 
ridge of Helderberg limestone that extends for a little over a mile. In 
it much stone has long been quarried for lime burning, for erushed 
stone, and to a lesser degree for building stone. In 1929 Henry Kil- 
gus and the Reeder Lime and Stone Co. were working in the west part 
of the ridge to obtain stone for lime and for crushed stone. Their 
quarries are contiguous. The Reeder quarry has been known as the 
Chippewa Limestone Quarry and the lime manufactured is sold under 
the name of Chippewa Lime. 


Quarry section, Reeder Iame and Stone Co., Hughesville 


Feet 
Siliceous limestone, locally termed “hard pan” ........ 25 to 30 
UAVs TIRESLOMCY seeye eae eter gcse Peas erche eucisee asc etiushene) icp 8 to 12 
Dense massive limestone, ranging in color from gray 
UG GRE) NG: tm Stinclonneen orl Adonis dO edo neeorigia 50 


The beds dip northeast at an angle of about 25°. As the quarry 
face is being advanced in that direction the overlying shaly and sili- 
ceous limestones are increasing so that it is becoming more expensive 
to obtain the underlying good limestone for burning. The face of the 
quarry is about 80 feet high. Although the top siliceous layer is 
crushed and sold for highway use, this is not very profitable as the 
demand is so extremely seasonal and local. The lime business in the 
section is also less profitable than in former years because of the com- 
petition with the Michigan pulverized raw limestone that is shipped 
into northern Pennsylvania and southern New York. The Reeder 
Company has 16 kilns and did have 24 at one time. The lime is sold 
as lump or ground lime. 


Analyses of stone burned for lime, Reeder Lime and Stone Co. 
(Analyses made at Pennsylvania State College) 


Top Intermediate Bottom 


(edge stone) (fliers) (block) 
Wa CO; ed cre ora-. cisig eaters 94,82 90.71 95.36 
Mis COM igote)sttiasaiay courte: ole 50 84 87 
JNO ee od ee Ok MIG tae 5 58 80 53 
Mnsolublend et eicce cee ete 3.87 5.85 2.34 
Undetermined: 3.5.5. -\- 23 1.80 , .90 


In 1928 the Reeder Co. produced somewhat over 2000 tons of lime : 
and almost 5000 tons of crushed stone. 

Henry Kilgus has 6 kilns and produced about 1200 tons of agricul- 
tural lime in 1928. 
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East of the Reeder plant are two small operations in the same 
ridge where Edward Tule and W. E. McConnell quarry and burn 
lime. 

At the extreme southeastern end of this ridge of Helderberg lime- 
stone is the plant of the Lime Bluff Co., formerly A. T. Armstrong 
and more recently Winston & Co. At one time lime was burned here 
and also some stone used for flagging was also obtained from this 
quarry. In recent years only crushed stone has been produced. The 
annual plant capacity is given as 45,000 tons of crushed stone. The 
quarry face at the highest point is 115 feet high. The quarry 1s well 
equipped with two steam shovels and adequate crushing machinery. 

Several different kinds of stone are quarried. The strata worked 
for lime by the other companies in the region are quarried as well 
as less pure underlying and overlying beds. The strike of the beds 
is N20°W. and the dip 15°NE. It has been said that the rocks quar- 
ried average 77 per cent CaCO, and 2.75 per cent MgCO,. 


White Deer Valley. The area is bounded on the south and west by 
White Deer Ridge and on the north by Bald Eagle Mountain. The 
belt of Helderberg limestone crops out in a curve through Mont- 
gomery, Maple Hill, and Elimsport and then eastward paralleling 
White Deer Ridge. 

The only quarries seen in this area are in the vicinity of Elimsport 
and have been operated by H. C. Baker and J. P. Best. In both these 
quarries the beds being worked are hard, dark blue limestone, with a 
few calcite veins running through the massive beds. The beds are 
about 20 feet thick and are made up of layers two to five feet thick. 

Directly over the massive bed is a softer, lighter blue limestone 
which is rather siliceous and breaks with a glassy fracture. This is, 
in turn, overlain by a shaly limestone which is never burned for lime. 
The beds average about three feet thick and make a total of 20 feet. 
There is much evidence of cave material in both quarries. 


Addttional analyses of Helderberg limestones of Lycoming County 


e/ 2 
CA GON Brcisare cuss slesaeleten a6 60.964 70.589 
IM SOO Pe crca cele reece 30.691 1.740 
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1. Half a mile north of Jersey Shore. 


2. Ferguson quarry, 2 miles west of Jersey Shore and 1 mile above mouth of 
Pine Creek. (3, p. 94). 


In the Muncy region the Helderberg series includes an unusual 
type. of stone that is utilized as a paint pigment or filler for ma- 
chinery, cars, safes, etc. It has been described by the author (4, p.70) 
as follows: 

“The quarry is located along the left bank of the Susquehanna 
River one mile south of Muncy Station, just below the Philadelphia 
and Reading Railroad bridge. The shale forms a part of the Lower 
Helderberg formation which is composed, in the main, of limestones 

but in certain sections includes considerable shale. At the quarry 
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the shale, which is of a dull dead black color, is interbedded with black 
argillaceous limestones, which in certain places are in the form of 
lenses varying from a few inches to a few feet in thickness and from 
1 to 20 feet in length. The shale also contains enough CaCO, in most 
of the strata to produce a feeble effervescence with dilute acid. The 
layers of rock that contain much CaCO, are cast aside. The black 
color of the shale is caused by a considerable percentage of organic 
matter. Pyrite in the form of tiny crystals and in larger nodules 
occurs in the shale and these nodules are numerous enough in certain 
places to render the rock valueless. At the quarry the strata dip 26° 
in the direction of S. 8°E. In the section of shales exposed along the 
river bank there are certain layers in which pyrite nodules ranging in 
size from 1 to 4 inches are very common. Thin veins of calcite and 
pyrite are also occasionally encountered. 

**No analyses of the rock as taken from the quarry are available 
but the following analysis made by Harrison Bros. and Co. of the 
finished product (Keystone Black Filler) probably represents the 
average composition of the rock better than a single analysis of a 
picked sample: 
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McKEAN COUNTY 


No limestones have been worked in McKean County for many years, 
according to all accounts. The Vanport is reported to be present in 
the vicinity of Clermont, outcropping near the crests of the stream 
divides, and another limestone in the lower part of the Pocono has 
been described in earlier publications. Neither of these has been ex- 
amined by the writer. 

C. A. Ashburner working in the region over fifty years ago wrote the 
following description (2, p. 128) of the limestone now called the 
Vanport limestone: 

“The Clermont (Ferriferous) limestone was first studied, and its 
true position in the coal measures determined in the vicinity of 
Clermont. I gave it this geographical name until its identity with 
the Ferriferous limestone should have been absolutely determined. 
The limestone outcrops on the Wilcox farm between Clermont and 
Warner brook. It consists of a bluish gray silicious limestone 6 
feet + thick and has been stripped on this farm for a number of 
years. The lime being used both for building and agricultural pur- 
poses. In drill hole No. 1 the limestone was pierced and reported 
8 feet thick. An outcrop of the bed was found in several places near 
the headwaters of Instanter Creek and County Line Run. In every 
case the limestone was found to be very silicious and of very poor 
quality. With the railroad facilities in McKean County it is hardly 
probable that the limestone can ever be economically worked.’’ 

In McKean County in addition to the Vanport limestone there is 
a thin limestone near the bottom of the Pocono formation that has 
been noted by Rogers and Ashburner. ; 

Rogers (1, pp. 548-549) gives the following brief description: 

‘Not many feet above this (the Catskill red shale) and about 200 
feet below the conglomerate, are found in numerous places evidence 
of a persistent band of limestone. It occurs, for instance, on the 
hillside, near the road from Potato Creek to Tunamaguont Settlement 
(Bradford) and about 6 miles N. of Smethport, where a copious spring 
issues, charged with Jime, which covers the stones and grass with a 
calcareous tufa. Similar springs issue upon the Warren Road, 6 miles 
W. of Smethport. On Bunker Hill, on the Bellefonte Turnpike, a 
specimen of fossiliferous limestone was found occupying this position 
in the series, under an exposure of very hard whitish Vespertine sand- 
stone, dipping 7° S.S.E. 

‘*The bed itself was discovered beneath a cliff of similar hard whitish 
sandstone, 30 feet high, upon the run which enters Potato Creek from 
the Westward, 10 miles 8. of Smethport. This limestone is 4 feet 
thick, exceedingly fossiliferous, very hard, and very sandy, being in 
reality a sandstone filled with fossil shells. It will sometimes make 
a sufficiently good lime for agricultural purposes. It seems to have 
been deposited over a wide area, as we discovered it upon Bennett’s 
Branch to the S.; while there can be no good reason to doubt that the 
same band makes its appearance upon the Tioga River and Pine Creek, 
and even on Towanda Creek to the E. It has been recognized also 

upon the Tunamaguont (Tuna) Creek to the N.W.’’ 
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Ashburner (2, p. 68) also described the same limestone as follows: 


**Marvin Creek Limestone. Near the bottom of the Pocono a well 
defined bed of limestone has been found to exist in every section of 
the county where the rocks of this part of the formation are exposed 
to view.’’ 

‘‘In southern Bradford township the limestone is exposed along 
Shepherd Run. Here it consists of a hard bluish-gray fossiliferous 
limestone 2 feet thick. It is overlaid by 25 feet of gray flaggy sand- 
stone and shale; immediately below it are found from 50 to 60 feet 
of greenish yellow, sandy slate. 

““The greatest development of this limestone seems to be in the 
Marvin Creek valley. 

‘‘On the western slope of Chappel Hill, in the northern part of 
Sergeant Township, this limestone outcrops along the road, at an 
elevation of about 2080 feet. Here it is a hard siliceous and argillace- 
ous limestone, containing fragments of fossils of Chemung type; it is 
5 feet thick. Above it occur 20 feet of green and brownish-gray flaggy 
and shaly sandstone; below it 60 feet of olive and gray shales and 
shaly sandstone. 

**In many places where the bed is not actually exposed fragments 
of the limestone may be found scattered in the soil, in the vicinity 
of the outcrop. Weathered portions ot the stone present a very pecu- 
liar appearance. The lime leeches out leaving a silicious skeleton.’’ 

‘‘This limestone is probably the same as the Lower Meadville lime- 
stone in Crawford County. 

‘In the Benezette dry hole, Elk County, a bed of limestone 7 feet 
thick was reported at a depth of 123 feet. This is without doubt the 
same as the Marvin Creek limestone. 

‘‘Nowhere has this bed been found of economical value; but from 
the persistency of its occurrence it forms a very important geological 
horizon.’’ 
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MERCER COUNTY 


The limestones of Mercer County are of little economic importance 
although they have been utilized in a number of places on a small 
scale. They consist of the Mercer and Vanport limestones as shown 
in the section below. The Vanport is the most important but it is 
present in only a few places. At one time it must have had a wide 
development within the county but it has everywhere been removed 
by erosion except on hilltops in the southeastern part of the county. 
Remnants are preserved in Springfield, Liberty, Pine, Jackson, and 
Worth townships. 


The Lower and Upper Mercer limestones have a much greater ex- 
tent but they are thin and in most places rather impure. 


Geological section of Mercer County 


Allegheny group Upper Mercer coal 
Lower Freeport sandstone Upper Mercer iron shales 
Upper Kittanning (Darlington) coal Lower Mercer (Lower Wurtemburg) 
Middle Kittanning coal limestone 
Lower Kittanning coal Lower Mercer coal 
Kittanning fire clay Lower Mercer iron shales 
Kittanning (Industry) sandstone Upper Connoquenessing sandstone 
and shale Quakertown coal 
Buhrstone iron ore Quakertown iron shales 
Vanport (Ferriferous) limestone Lower Connoquenessing sandstone 
Serubgrass coal Sharon iron shales 
Clarion coal ; Sharon coal 
Fire clay Sharon conglomerate 
Brookville coal Pocono series 
Pottsville series Burgoon group 
Homewood (Piedmont or Tionesta) Shenango shale 
sandstone Shenango sandstone 
Tionesta coal Cuyahoga group 
Tionesta iron shales Crawford shales 
Upper Mercer (Upper Wurtemburg) Sharpsville sandstone 
limestone Sunbury (Orangeville) shales 


The table above lists only the beds that have received names due 
to their identification in different sections. These named strata are 
interbedded with many shales and sandstones not mentioned. 


CARBONIFEROUS LIMESTONES 


Lower Mercer limestone. So far as known the Lower Mercer lime- 
stone has not been quarried recently although it is probable that here 
and there it may be utilized on a small scale when it can be easily ob- 
tained. The writer has not investigated it in Mercer County as its 
importance did not seem to warrant special study. Therefore the existing 
information is mainly confined to that published many years ago when 
local lime burning was much more common than at present and thin 
limestones were worked more than now. The following notes are 
taken from Report QQQ of the Second Geological Survey of Penn- 
sylvania. (2, pp. 40-42). 

‘““The Mercer Lower Limestone is widely traceable through Mercer 
County, from north to south and from east to west, either as a lime- 
stone or as an iron ore bed, or both combined; although, as has been 
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already said, some of its reported outcrops may properly belong to 
the Upper limestone. 

_ “It is always a dark gray or bluish rock, blue predominating ; some- 
times slaty, splitting off in thin plates or slab-like pieces; always richly 
fossiliferous, and especially rich in mollusks and crinoids, the broken 
stems of which often make up a considerable part of the mass. 

‘*Coming from Lawrence County it is first seen at Lyle Mercer’s, 
in south Wilmington Township, in the following section: 


Lyle Mercer Section 
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‘“The calcareous shale, No. 4, a sort of futile repetition of the lime- 
stone deposit below it, has been noticed nowhere in the county but 
-here. It is full of limestone nodules, which are fossiliferous. 

‘“The limestone is quarried to some extent, 4 feet thick, on Mr. 
Dick’s land, near the northwest corner of Wilmington Township but 
slacks imperfectly. 

‘It roofs the Carbon Coal Company’s mines on Mrs. Love’s land, 
South Lackawannock (Township), and its light blue fossiliferous frag- 
ments surround the air shafts. 

“‘North of Bethel, West Lackawannock (Township), Wise farm, near 
the Snyder Coal Company’s shaft, it is quarried in two layers, 20 
inches of limestone, the upper layer the purest, making good farm lime. 

‘“Here it lies exactly 160 feet above the Sharon Coal. 

“‘In Keel Ridge, Hickory Township, it underlies about 100 acres 
of the Hoagland and other farms; 4 feet thick, reported; 3 feet thick 
where exposed at the old ore drift. It is purer than usual here, and 
was used as flux by one of the Sharpsville furnaces, and at Clay 
furnace. It is a mere mass of fossils. 

““West of Mercer 114 miles, along the Mercer and Sharon road down 
Devil’s Hollow, (Hell’s Hollow), it shows itself 2 feet thick, 25 feet 
below the Mercer Upper Coal. 

“At Mercer, just above the Newcastle and Franklin railway station, 
and about 100 feet above the track on McDowell’s land, it has been 
cut in a coal drift. 

** At Crill’s Falls, Crill’s Run, it shows itself 2144 feet thick, 10 feet 
below the base of the Homewood Sandstone (This must surely be the 
Mercer Upper Limestone.—J. P. L.). But at Painter’s Mills, a short 
distance further north, its thickness is 3 feet, and the interval 31 feet. 

** At Stoneboro, on the north shore of Sandy Lake, it is seen 70 feet 
below the Brookville Coal. 
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‘‘Near Sandy Oreek, south, and near the county line, on McClel- 
land’s land, it was once quarried for the old Reed furnace. 

‘‘At Maple Grove Coal Works, north of the last, it shows in the 
mine entry, varying in thickness, disappeariug and reappearing over 
the coal. 

‘‘In Mill Creek Township, still further north, it is burned for lime 
in many localities, by Messrs. Blatt, Chateley, Fulk, Moore, and others. 

‘“‘In French Creek Township, about 3 miles south of the Crawford 
line, and on its last outcrop towards the north, it was mined at 
Cooper’s, near Deer Creek church.”’ 


Upper Mercer limestone. The same situation prevails with reference 
to the Upper Mercer limestone as described above for the Lower Mer- 
cer. The following description is taken likewise from Report QQQ 
of the Second Geological Survey of Pennsylvania. (2, pp. 36-37). 

‘‘This is the ‘Mahoning Limestone’ of Rogers, (Geol. of Penn., 1858) 
who recognized it on the Mahoning River, but not in Mercer County, 

where, in fact, it can only be seen at a few localities. As I found it 
~ near Mercer, while the report of Lawrence County was going through 
the press, I was able to apply to it in that report the less embarrassing 
name of Mercer Upper Limestone. 


‘“Tt was once quarried at Cozad's, (about two miles west of Mercer), 
on the Sharon and Mercer road, at the foot of Devil’s Hollow (Hell’s 
Hollow), as flux for Oregon furnace. It here lies 30 feet over the 
Mercer Lower Limestone, and carries its own ore. 


_ “‘At Stranahan’s, a little south of the last, it appears in the follow- 
ing section: 
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“‘It is here quite ferriferous. The fragments on the old dump heaps 
furnish, many mollusks and crinoidal joints. 
‘When it is said above that this Upper limestone is of limited extent 
in Mercer County, the reservation must be made that some of the 
recorded exposures of the Lower limestone may be exposures of this 
bed. In almost every part of the county where this part of the series 
1s well exposed, one of the limestones may be seen; but the two lime- 
stones are nowhere seen in the same section, except around Mereer, 
and at two other localities. | 

‘“‘At Painter’s Mill both limestones are visible in the following sec- 
tion, carefully leveled by Mr. F. H. Oliphant, Jr, : 
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Painter’s Mill Section 


Ft. in. 


Mercer Upper Limestone .... 2 
Mercer Upper Coal ........ 1 

Concealed stew... ks 30 
Mercer Lower Limestone .... 3 
Mercer Lower Coal ........ 1 


“In Lawrence County, (see Report QQ) where I have followed 
both limestones over large areas, the lower one is the more persistent 
of the two, and therefore, in this report on Mercer County, I have as- 
sumed its existence in preference to the other wherever I could find 
but one, unless I could actually measure up to the Brookville Coal bed, 
and a short interval made the Upper one more probable. For there 
is usually an interval of 70 feet or 75 feet down to the Lower, and of 
only 40 feet or 50 feet down to the Upper limestone.’’ 


Vanport limestone. The Vanport limestone as mentioned above is 
sparingly developed in the southeast corner of Mercer County, but 
everywhere as remnants of a much more extensive deposit at one time, 
now largely removed by erosion. 

It is fairly well developed along Wolf Creek in Liberty Township 
where it is from 12 to 14 feet thick and was quarried on a moderately 
large scale many years ago to be burned for agricultural lime and 
plaster. As described in more detail in the section devoted to Law- 
rence County the Vanport is rather prominently divided into a lower 
blue portion and an upper gray one. It is everywhere characterized 
by the presence of numerous fossils. It is probable that some locali- 
ties might be found in the vicinity of North Liberty where this lime- 
stone might be quarried with profit if it were not for the keen com- 
petition of the extensive quarries of Butler and Lawrence counties. 

In Springfield Township the Vanport is present in a very small 
area almost on the Lawrence County line south of Leesburg where it 
occurs in two hills. It is about 15 feet thick and was quarried at one 
time. It has also been reported in the southeast corner of Springfield 
Township. 

In Pine Township the Vanport is present in at least three areas. 
The first is east of Swamp Root and extends east into Butler County. 
The upper portion has largely been removed by erosion but about 7 
feet still remain. ,It was at one time extensively quarried here and 
burned for lime. A second area lies about 2 miles northeast of Grove 
City, where some quarrying has been done within recent years. The 
third is about 4 miles northeast of Grove City. 

The Vanport is reported to be present in a few isolated knobs on 
the north border of Findlay Township and on a single hill in the ex- 
treme northwest corner of Wolf Creek Township. 

Two areas of Vanport limestone have been reported in Worth 
Township. One is a high knob at Henderson, where a small area re- 
mains. It was once quarried and burned there and is said to be 8 
feet thick. The other occurrence is in a high knob in the extreme 
southeast corner of the township. The Vanport occurs in isolated 
patches in the tops of the hills about 5 miles east of Mercer in Jack- 
son Township. The rock here outcrops on both sides of the north- 
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south highway and has been quarried for burning. Hight feet of 
good quality gray limestone is exposed in the old quarry and was 
quarried some 50 years ago. The total thickness is not now visible. 
One-eighth of a mile to the southwest a drill hole on the farm of 
J. A. Barnes revealed 14 feet of limestone beneath a cover of glacial 


debris 11 feet in thickness. 
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MIFFLIN COUNTY 


The limestones of Mifflin County are widely distributed and are 
found in every township with the exception of Bratton. They belong 
primarily to the Cambro-Ordovician and Helderberg (including Ton- 
oloway) formations, although some limestones have been found at 
other horizons, especially the Marcellus. 

As in the case with other sections of the State, there has been a 
gradual change in the utilization of the limestones of the county. At 
one time small quarries were opened in many places to supply stone 
for burning for agricultural and plastering lime and in some instances 
for building stone. When the iron mines of the region were in opera- 
tion somewhat larger quarries were operated in the vicinity of the 
furnaces for fluxing stone. The present usage is to work local quarries 
to furnish the necessary crushed stone for building highways and 
various conerete structures, and large quarries for the shipment of 
fluxing stone, crushed stone, and lime. A small amount of stone is 
still quarried and used locally. 

The major operations are in the vicinity of Naginey where the 
Bethlehem Mines Corporation, a subsidiary of the Bethlehem Steel 
Co., and the National Limestone Co. have large mines. 


CAMBRO-ORDOVICIAN LIMESTONES 


The Cambro-Ordovician limestones of Mifflin County are found in 
Kishacoquillas Valley, a canoe-shaped valley somewhat more than 30 
miles long and approximately 3 to 4 miles wide, that extends south- 
west across the northern part of the county and a few miles into 
Huntingdon County. At the western end it comes to a point but the 
eastern portion breaks up. into three fingers or prongs known as Havice, 
Treaster, and New Lancaster valleys. The major part of the valley 
is drained by Kishacoquillas Creek, which flows east to Reedsville 
where it turns sharply and flows southward through a gap in Jacks 
Mountain to join Juniata River at Lewistown. Honey Creek with 
its tributaries drains the eastern part of the valley and the three 
subordinate valleys. A considerable part of the valley has no surface 
streams as the cavernous character of the limestones facilitates drain- 
age by underground channels. A number of small streams running 
down the sides of the enclosing mountains disappear in limestone 
sinks. Formerly a large cave at Naginey could be entered but the 
mouth has now been filled in the process of quarrying by the Bethle- 
hem Mines Corporation. Nearby are the Alexander Caverns dis- 
covered in 1926 and opened to the public somewhat later. These 
are as fine as any cave in the State. 

The strata constituting the limestone valley were thrown into an 
upward fold (anticline) during the Appalachian revolution. Erosion has 
now removed the overlying strata and exposed the limestones be- 
neath the old anticlinal ridges. On both sides the limestones dip 
toward the mountains. Shales of Martinsburg (Hudson River) age 
form the lower slopes of the enclosing mountains and the still younger 
Oneida and Medina sandstones and conglomerates, because of their 
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greater resistance to erosion, compose the higher mountain ridges. 
There are a few minor folds and the subordinate valleys at the 
eastern end owe their existence to the breaking up of the major fold 
into three smaller anticlines. With such arrangement the oldest strata 
are found at the top of the anticline, which is not far from the center 
of the valley, and the upper and younger beds are at the sides. This 
simple structure is important to recognize for any one who is in 
search of any particular series of beds. ; 


Helderbers 


Gambro- 
Ordovician 


18 MILES 


Fig. 25. Limestone areas in Mifflin County. 


1. Bethlehem Mines Corporation. 4. Mifflin County Lime & Stone Co. 
2. National Limestone Co. 5. Ralph Aurand. 
38. Union Township quarry, 


The limestones of the region have not been mapped as distinct for- 
mations as in Centre County, yet there is little doubt but that the 
same classification could be applied here. The search for low-silica 
stone throughout the valley by the steel companies has shown the 
presence of the Black River group, particularly the Lowville, and 
the overlying shaly beds of the Trenton and the underlying dolomitie 
and more highly siliceous strata. All the work that has been done 
seems to show that it is useless to look for any of the low-silica lime- 
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stones except near the margins of the limestone belts, where the lime- 
stone passes beneath the Ordovician shales. 


The major portion of Kishacoquillas Valley lies in Mifflin County. 
This is one of the finest agricultural valleys of the State, and con- 
tains many beautiful and well-kept farms. The prosperous appear- 
ance of the region bears witness to the fertility of the soil as well as 
the thriftiness of the Amish farmers. Although the valley is mostly 
underlain by limestones the farmers in the past burned much lime 
for home consumption. Perhaps the major portion of the farms of 
the valley have one or more excavations where small quantities of 
limestone have been taken out. Many roadside cuts also expose the 
limestone. All of the stone observed seemed to be fairly high in mag- 
nesia and much of it has the appearance of being fairly high in silica. 
It is not at all improbable that careful search might reveal the pres- 
ence of low-silica and even low-magnesian limestone in the different 
parts of the valley. The only working quarry seen in 1929 west of 
Milroy was a small one in the north part of the town of Belleville 
where stone was being obtained for township use. 


Several farmers have burned limestone during recent years and 
others contemplate digging stone for their own use when farm work is 
slack. In general, the farmers use less lime now than formerly and 
most of the lime is shipped in or hauled by wagon from the National 
Lime Co.’s plant at Schrader, near Naginey. 


Near the extreme northeast end of the valley, there are two very 
large operations of the Bethlehem Mines Corporation and. the Na- 
tional Limestone Company. The largest quarry in Mifflin County is 
that of the Bethlehem Mines Corporation (subsidiary to the Bethlehem 
Steel Co.) located about 2 miles east of Milroy on a branch of the 
Pennsylvania Railroad. The quarry has been open since 1906 and 
operated by the present owners since 1923. There are two quarries 
on the property, one of which has been abandoned. The active one 
is about 2300 feet long, 200 feet broad, and has a working face about 
80 feet in height. The strata worked are partly about the end and 
partly along the side of a synclinal fold, which pitches N45°H. 
The strike of the beds varies from N45°W. to N45°EK. with 
a dip of about 15° NE. or SE. There has been some 
minor faulting. The stone is mainly dark gray. The average composition 
of the beds quarried is as follows: CaCO,, 92.50; MgCO,, 3.80; 
Al,O, + Fe,0,, 1.95; SiO,, 2.75. 

The quarry is opened in the side of a hill and is worked almost 
to water level. The cavernous character of the stone in the region 
would forbid deeper working because of excessive water. ‘There are 
some important caves in the region and occasional sink holes. The 
stripping is light. The plant is well equipped with electric shovels 
and haulage, crushers, screens, and washing plant. The annual ca- 
pacity of furnace flux is about 600,000 tons and of the washing plant 
for commercial stone is 85,000 tons. The production of the quarry 
1906 to 1930 has been 6,210,000 tons of fluxing stone and 104,000 
tons of commercial stone. The latter item covers only three years, 

The National Limestone Co. also operates on a rather large scale 
near Naginey. Schrader is the name of their shipping station. Three 
quarries have been worked but one, known as the Alexander quarry, 
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was idle in 1929. There are several kinds of stone in the property, 
some has less than 2 per cent silica and is adaptable for fluxing stone 
and lime, and the balance is higher in silica but excellent for crushed 
stone. The annual production capacity is stated to be 105,000 tons 
erushed stone, 50,000 tons fluxing stone, and 4,000 tons of hydrated 
lime. There are 5 lime kilns. 


The face in the principal quarry is about 200 feet long and 100 
feet high. The lowest stone in the quarry is a massively-bedded, bluish- 
black limestone suitable for flux. This is separated from an overlying 
thick band of grayish-blue, siliceous limestone by about 3 feet of shaly 
limestone or mud. Another similar mud seam lies above and is over- 
lain by alternating layers of stone of varying composition from low- 
silica stone satisfactory for fluxing purposes to high-silica stone suit- 
able only for crushed stone. Fossils and stylolites were observed on 
weathered surfaces. 


In part of the quarry there is complicated structure involving a 
prominent anticlinal arch, an overturned fold, and a fault. 


The following analyses furnished by the company show grade of 
stone obtained from the Alexander quarry. Sampling of the large 
quarry now in use would show similar materials. 


Alexander quarry, National Limestone Co., near Naginey 


Analyses of individual samples. 


Sample No. iThickness| Silica Alumina Tron Lime | Magnesia} Phos. 
Re. ns | 
THA pe Besos a eee 6 0 70 -46 -10 54.60 -65 -003 
IB Ree. oe eee 2 6 1.00 99 15 53.70 1.00 | 003 
SILO fe Coen ree on 4 9.00 3.92 55 47.00 1.93 -008 
TS aie 0 aS a 3 0 1.20° | 5a 15 53.70 -93 | 003 
La eee See 2 6 | 28.46 5.22 55 30.30 $28 | -010 
i eee eee enon 2 6 1.60 94 15 52.80 1.44 004 
1G es Se es 2 6 2.40 1282 20 52.00 chek bo -004 
ite ae oe ey oY 3.20 1.42 20 51.50 1.58 004 
(Eh a ae | 2 5 1.50 24 .15 53.70 1.07 -003 
ene oe eee 3 3 5.0v 2.77 30 47.00 3.01 - 006 
SLAG See hoe oe 2 4 3.00 52 20 52.90 78 005 
ES Ty eee eee g 6 1.60 .99 15 51.70 1.94 .003 
1M ee aos Sere 2 6 1.40 1.02 20 51.60 | 2.51 | 003 
TEN ect cee eens ell 2.30 | 1.12 -20 52.60 | 1.14 -005 
Oa ee 2 5 1.40 72 -20 51.30 | 3.23 | 012 
Average) 22. 5-2 bes |S 1.94 97 18 52.72 | 1.32 -004 
| 
Sample No. Thickness Silica Alumina Iron Lime Magnesia; Phos. 
| | | { 
Ft. | In | 
eeteN ns eo oe ers 6 0 -80 59 15 54.20 78 003 
Jen i Ce Bs sp 5 0 1.00 86 10 53.20 1.45 002 
oO ie see ey eer 2 6 -80 2b) 4 20 53.70 21 002 
Shad DN 9 eer ee 4 12.40 4.43 40 43.40 2.44 006 
C2 ease nenasrane 3 0 6.40 8.96 45 48.20 1.44 005 
rel We eee ete Te 1 9 1.60 | 1.42 20 52.80 1.22 003 
2-G -------------- 5 | 0 1.60 | 72 20 52.90 1.47 003 
Pil Pir pce le 8 4.40 2.65 25 49.70 | 1.90 005 
CAT Gees EE ah 1.80 2.45 25 50.70 2.33 005 
—— | 
Averavols cicesece|e—n |= -5. 1.54 TERY 18 52.98 1.81 003 
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Sample No. Thickness) Silica Alumina Tron Lime Magnesia; Phos. 
Rt. |) In. 
SAS ae cee 9 0 1.20 1.49 015 53.00 1.25 004 
ba! oa ee 10 0 8 86 | -10 53.60 1.25 002 
B= Ove eee a 2 10 -40 46 | 10 53.40 1.83 003 
CD ae 2 10 1.50 46 | -10 53.00 1.61 -003 
Coe Oe eee ee 2 0 1.00 Ai -20 58.50 1.25 -008 
BRR 2 ee cetaceans aL 0 10.00 8.80 | 35 | 46.00 1.28 -006 
Lp fp ek Se ee 3 0) 11.20 4.03 | 40° | 44 .60) 2.40 -007 
S-HE =5-=--.----- 2 0 1.60 79 15 53.10 1.28 003 
Sols Veena ac cec oes 4 6 1.50 2.79 15 51.90 1.40 -003 
SL eee ee 3 v4 6.00 1.65 er 59 47.10 4.27 -009 
Soi Pee ee 4 9 2.00 tS .20 51.00 2.83 -004 
So See ee me 4 0) 1.50 1.42 -20 51.20 2.69 004 
6 i eo eee 3 a 2.40 79 15 51.10 2.49 -003 
Average ---.--.. pao [oe Be 1.56 1.20 15 52.50 1.82 0035 
Sample No. Thickness; Silica Alumina Tron Lime Magnesia, Phos. 
Ft. | In. 

AY Ae es 12 0 -60 25 -10 54.50 -86 -002 
Sap £65 Bee 2 10 -60 46 10 54.50 72 002 
CS ee 3 0 -80 1.09 15 53.40 1.22 -002 
=D) fo 3 1 2 2.40 <12 -20 52.60 1.28 -008 
AT tea Se cee 3 0 20.40 4.09" 50 40.40 1.54 007 
CES he ee ope 5 2.40 1232 ne: 52.20 1.36 +003 
4G Sets 4 6 3.40 .65 «25 51.10 | 2.15 003 
CS Spee eee 3 2 5.00 2.25 20 48.40 | 2.82 -004 
[Rel ae is ck 4 9 2.00 1.19 > 15 53.00 1.15 -004 
pS Ne eee ee 3 0 1.60 oe -20 51.20 2.95 -004 
EA Se ee SS 4 0 1.60 99 15 50.40 | 2.87 (04 
PAVOTAE Oe toe ee tae 1.75 .83 15 52.67 1.53 003 
Quarry average |-----|--.__ 1.82 1.06 16 52.60 1.53 -008 


*The beds represented by these samples are not quarried for furnace use and are not 
included in above averages. 


Some limestones on the Close farm at Siglerville were sampled by 
the Cambria Steel Co., but there is no quarry there. In 70 samples 
the silica ranged from 0.44 to 20 per cent, averaging about 4 per 
cent. Some shaly layers are high in silica. Magnesia is low in all 
but a few samples, thus indicating the upper limestone strata. 

On the south side of the Belleville road half a mile west of Reeds- 
ville where there are a few small openings, 23 samples were taken 
and analyzed for silica: They show a range from 0.80 per cent to 
7.48 per cent, averaging 3.09 per cent. The beds are thought to lie 
below the horizon of the best stone. 

Along Coffee Run about midway of Kishacoquillas Valley nearly 
horizontal limestones of rather poor quality are exposed. The lower 
3414 feet average 3.10 per cent SiO, and the overlying beds con- 
siderably higher. 

At Woolen Mills on Coffee Run there are exposures of poor quality 
limestone. About 1500 feet down stream from the mills some fair 
stone is exposed. The 17 samples analyzed showed a range of silica 
from 0.52 per cent to 8.82 per cent, averaging 3.08 per cent. The 
samples collected represent about 90 feet of beds. Some intervening 
beds amounting to about 50 feet are concealed. The beds dip 40°S. 

At Union Mills good limestone is exposed along Kishacoquillas 
Creek but conditions are not favorable for quarrying. 

One mile east of Belleville on the north side of the road a small 
quarry exposes about 25 feet of stone of poor quality, containing 
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considerable black flint. South of the road poor stone is exposed 
dipping about 25°W. 

In 1929 the Union Township supervisors were working a quarry 
in the north part of Belleville under lease from §. D. Peechey and 
Son to obtain crushed stone for the township roads. Their announced 
plan at that time was shortly to abandon the quarry and purchase 
the needed stone at Naginey. Several different varieties of stone are 
exposed. Some layers are extremely fine grained, brittle, break with 
a glassy fracture, and appear to be fairly low in both silica and 
magnesium. Other layers are extremely hard and tough and decidedly 
dolomitic. Considerable chert was noted in certain beds. The bedding 
plane surfaces are very uneven, indicative of shallow water deposition. 
Edgewise conglomerate is fairly common. The beds strike N51°E. 
and dip 24°NW. 

About Belleville and Allensville, the farmers still burn some lime 
in heaps for their own use although considerable high grade lime is 
shipped in as well as some pulverized limestone. 

At the north edge of Allensville a small amount of stone was re- 
cently taken in an old quarry for foundation use. Menno Township 
also recently obtained some stone for the township roads from a 
quarry north of Allensville. There are a number of old quarries south- 
west of Allensville, mainly on the southeast side of the highway, but 
all appear to have been idle for many years. 

The first four analyses that follow are taken from Vol. MM (2, p. 
308) of the Second Geological Survey of Pennsylvania and the exact 
location of the quarries is uncertain. 


Analyses of Cambro-Ordovician limestones of Mifflin County 


| 
1 2 Sayfilt nad 5a | 5b 
OaCO sat 2s ascee eee ee 97.651 | 81.178 | 70.214 | 54.285 | 43.80 to 77.17 | 55.87 
Mig COs settee enone 1.131 | 18.498 | 24.415 | 36.109 | 17.55 to 40.96 34.71 
SiOz ee ake ts) ee ea {See eee 8.38 ‘to “9.94. 1 6.28 
AlzO3s+Fe203s -=------------- 0.426 1.253 1.360 1.422 1:02 to 8.92 2.02 
cee A eae e sete 0.034 0.054 0.084 0.151 0.04 to 0.13 | 0.07 
Pg pecans Se ooh oe 9.039 0.025 0.016 0.011 0.007 to 0.018 | 0.11 
Tneolable <2) as es 0.760 4.530 4,050 SLED | bee ea ee ste oa eee 


1. Douglas Campbell quarry, two miles from Belleville. Fossiliferous limestone from top 
of II. Specimen sparkles with calcite; slightly coated with iron oxide, light bluish gray, with 
rough fracture. 

2. Andrew Campbell quarry. Mottled black and gray limestone with drusy cavities. 

3. Andrew Campbell quarry. Light bluish gray limestone; rather hard and tough. 

4. Greenwood Ore Bank limestone. One mile from Belleville. 
Hard and tough; sparkles with calcite; dark bluish gray. 


5. Taylor farm upper end of Reedsville. a. range of 16 samples; b. avera 
R SDs ge of 16 samples. 
These samples seem to represent strata below the Lowville. Analyzed by H. A. icnatuee 


“Magnesian limestone.” 


DEVONIAN LIMESTONES 


_ Helderberg limestones. The Helderberg (including Tonoloway) 
limestones outcrop along the sides of the narrow valleys that are such 
a prominent feature of the topography of the southern part of the 
county. 

These limestones extend entirely across the eastern part of the 
county in two narrow bands that zig-zag in places due to intricate 
folding. There are also a few outliers. The northern belt runs in 
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a rather straight line through Decatur Township to the Derry Town- 
ship line where it turns east a mile due to a synclinal fold. It then 
turns southwest, crosses Kishacoquillas Creek, and continues to the 
Huntingdon County line a short distance below Mt. Union. 

The southern band is more regular. Entering from Snyder County, 
it passes southwest forming a valley in which the towns of Wagner, 
Paintersville, Maitland, Lewistown, Strodes Mills, and MeVeytown are 
located. It crosses Juniata River below Newton Hamilton. 


Along Kishacoquillas Creek near Lewistown two divisions were 
noted by the geologists of the Second Geological Survey. The upper 
is about 140 feet thick and consists of flaggy argillaceous limestones 
that have been quarried somewhat for building purposes. Some lime 
has been made from them but it is of poor quality. The lower mem- 
ber, about 185 feet thick, is composed of more massive beds of blue 
limestone and was called the Lewistown limestone by the Second 
Geological Survey. This member has been quarried extensively for 
lime and in the past for furnace flux, especially the upper 60 feet 
that represents the best grade. 


Reeside (4, pp. 212-214) has studied this region in detail and has 
published the following section. 


Section on Kishacoquillas Pike, at Mount Rock, Lewistown 


‘Thickness 
in feet 
Helderberg limestone: 
New Scotland limestone member: 
Tamestone, very dark, inipure, OSsile (2. cn cccs wees sees sce ss eee a8 3.0 
Shale, weathered brown, very fissile; contains some bands of ver 
Gani I PUKeS TTD ESEO WS vole cicleeioke ole tsieye isvaiers,.o isis! ealaue hale sisllets oie es ahsiecs 10.4 
Limestone in two beds (12 and 9 inches) separated by shale (9 
inches), fine grained, blue-gray, crystalline ............ecceeees 2.5 
Limestone, single bed, light gray, cherty, fine grained; some calcite 
cleavage faces show; does not scratch hammer ....... oe ose wesc oe 2.6 
18.5 
Coeymans limestone member: 
SATE WEA CET CO mT OWT ciectoactare te one fai corks fu Gin wb era wire rele o a kete cee A -6 
Limestone, single bed, light gray, cherty ............0- Reicttteerihe 2.3 
Shale, weathered, dark gray, calcareous; limestone bands and 
TAD es LOMUACR marie ce enn sR sions tate veleiohe chawe fo'vs, 18 nace 'ere le oacaeSehe le cite Ge a erste rate 1.5 
Limestone, massive, sandy, crystalline, blue; some black chert 
nodules very tous, ard” Ock! A. % s.cle duties eieie «010 en0 pec OgeteS 6.2 
10.6 
Keyser limestone member: 
Limestone, dark gray, fine grained, thin bedded ................- 1.0 
Limestone, massive, dark gray, fine grained; conchoidal fracture 2.0 
Limestone, shaly, yellow, weathered .....++.s+seeseeseecceees hee 1.0 
Limestone, massive, dark gray, impure fine grained; conchoidal 
CURL Ome tare eS iea neh veer ia 6 <.c 0, olace\-slove’ sya. To <0%er-0ce: a0te's: Ste wives isuaveiier Wie 2.5 
SHALE) WEALNCVECL sc iclee -c vies sce cccwisce ievermitte rete case ec eececnee sa 2.0 
Limestone, light gray, solid, fine grained; conchoidal fracture .. 1.0 
Limestone, platy, dark gray, iMPULeE ... cere reece reece serceuees 3.0 
CONGSA SO meet rice terars iste) «or att erelis's 9.4, aoe snsieva, 0 dials eee ce eens sees 5.1 
Limestone, platy, light gray, impure, fine grained; conchoidal 
Tipe Meas h Gals) BS Sind Algae TeoP ERC CE TEE NICE CRO ICIS ORR RP EONCIC HIS CRP CML CR ie ena ae 2.0 
SG COA TEE ey ens rated e eiete leh sipleielcsistelave: wie 1e 6: wnei(e salen eee e50.8 Oia w §u0.9) 6 6.2 
Limestone, impure, platy, yellow; weathered much and poorly ex- ee 
fefeeinl 5, Foes Gui OiOIORS Seb CRG DEE POO Ce DIGIT CREO RRCR Ter chcre Per Rca race hrc , 
Tunes platy, impure, weathered, yellowish ................. 4.0 
Limestone, massive, light gray; conchoidal fracture : 1.5 
Limestone, thin bedded (2 inches), dark gray; conchoidal frac- ay. 
UTS UNIS ONE siete e's havea aa talialisar'Sisiene (diehsue a letelinislabara bile wtars ole nee ele a we ; 
GOVI GOAN Gamer ree ale caie) occ) css) 915.0) 6 e104) eho ituele lao ae 16.6 
Limestone, banded; conchoidal fracture .. 5 
(@fapateereyketel ©6568 glo SCHOO eRLCO CIRO OAD CT UlCRor cos ROICRC Ciel 1.0 
Limestone, very impure ........ eect eee e ec eeres eet e eect eeee 2.0 
Limestone, thin bedded, fine grained, dark gray, impure, poorly at 
CIC CUMS tote iat claire che suche) chslisray's sl ofalie in iellaketacepw levee 816) 7Ieualeielin jw .é'9).0%6 0.8 eiccaleas ‘ 
Timneatone: impure, dark gray, thin bedded, fine grained ......... . 4.3 
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Thickness 
in feet 
Keyser limestone member—Continued. 
GONCE Aedes iis ckerern ate ain lees ein ye seis es eiaLS wee cecsenoccere bes eaeasD a 
Limestone, very shaly, with purer fine grained light gray bands .. 2. 
Limestone, very coarsely nodular (4 to 6 inches) light blue-gray ; 
conchoidal fracture. Shale between nodules ......+-++++- Swetee nes a Bre 
Limestone, thin bedded, blue-gray, crystalline ...++++sseereserers . 
Limestone, massive; in part light blue gray, fine grained; in part ; 
SBUDCKYSvalilas, P)sl.ks cuss pyekeloveic eo! vis wielnne pleieiy  eteie bie Riey> See se seteeres 2.4 
Limestone, thin bedded (2 to 6 inches), fine grained, light bluish 
gray; conchoidal fracture ..........+--. asso eecctsconseesecee sees r fey A 
Limestone, impure, shaly, alternating with harder layers, each in 
about 6-inch CourSeS .....--++-sseesenes POA Rete hg Tihs Agta 3.4 
CONCERTS GIO Herd arc tokaie is ocho taeda ale hyn lesdioletelmitye le nivin eee aleiaiee as ec ceceeees 4.2 
Limestone, shaly, impure, with hard layers of more resistant rock p 
Limestone, dark gray crystalline .........ssseessceersereres oo 5.1 
Limestone, thin bedded (1 to 6 inches), light blue-gray, fine grained, 
impure; has shale laminae between the layers and several small 5 
lenses of brown weathered chert .......-eeecerveeeecerce picialere mia 5.8 
Limestone, massive, nodular, impure, dark gray .....+.-+--e+++- Ppa 8.3 
Limestone, massive, dark gray, impure, not very nodular .......... 4.1 
Shale, weathered, yellow .....ccecsecccescsscvcccsscece seeeeee ae 0.5 
Limestone, very nodular, impure, shaly, gray; many of its fossils 
ANG eSiIMCHICG yale vlc chalets siewoislereerpisia = aya olellopelelvie. oie aL siebils 6 sis)sipinin wae oe 2.4 
Limestone, massive, somewhat nodular, dark gray, suberystalline, 
TTA UT) Mia leboreeiara «cus alee wetscliene ia? ole War ais Ochs afetele al ets) bust oe eie l= x = ais peta: ete o 2.8 
Limestone, very nodular, impure, dark gray, weathered ........ ae 1.8 
Limestone, massive, not nodular, dark gray, coarsely crystalline .. 1.6 
Limestone, nodular, impure, weathered; bastard limestone with 
oOccasinnal thin lenses: of black chert ..n. 2a cee sasulee 6s cts eticp a a's 2.6 
Limestone, crystalline, dark blue, thin bedded, with shaly laminae 2.0 
’ Limestone, crystalline, dark blue, pure, massive, not nodular .... 1.9 
(imestone (weathered; wery MOGuIaT a. 5. ciswis so cicsins alale siele ne amma wis 4.4 
Limestone, massive, blue gray, coarse, crystalline crinoidal; 
weatnenrs thin bedded tn’ Upper’ DARE <i. << + wie els «ls sia oslets olele'siclpha ae 9.4 
Limestone, single massive bed, pure, dark gray, coarsely crystal- 
line and crinoidal in part; fine grained and curly in other parts 6.2 
Limestone, nodular, impure, weathered; crystalline on fresh frac- 
PUGH AT Ge PLUS =E Taye iyi. cre lets. eue.t 6; oat padal ata lal alias ae esha agate che a cies ae ri 
157.9 


Tonoloway limestone 


Limestone, rather massive, fine grained pure, dark gray, almost a 
blue bias, conchoidall Meraevuren riya cle cleele sis ere trois yee eats eleleiniettvege 6.4 
Limestone, thin bedded (1 inch); much like unit above, but less 
massive and resistant; looks fairly solid where entirely un- 


weathered) MULres)<% she. tg h wedscis Salas ee io on ee clomisiclee ae eee tates 13.4 

Limestone, solid-looking, heavy bedded, gray ...... 55 Sennen Gian 5.0 

Shale; weathered 9 \.).).csisjeisi eres sinye ome © io Be CACAO OO OMA com BAC 5 

Limestone, fairly solid, gray, in three beds (18, 12, 12 in.) sepa- 

Tated. DY PEDALS. so: ceersdelsiy Pisieis/s nibie o18) atsleicleus) oie s aBterayete sake Sate inten 3.5 

Limestone, gray; weathers into small blocky fragments and has 

a (somewhat nodular tAppearanceaos..\ctaiatamislare 0a.a*e ies ein cl maine eto ai 4.0 

Limestone, thin bedded, gray ..........c.sees Shee aretha catalase 2.0 
34.8 


The Helderberg limestones have been most extensively quarried near 
Lewistown and between Lewistown and Reedsville.. In this vicinity 
the Logan Iron and Steel Co. formerly worked a large quarry that 
contained 60 feet of excellent stone for flux. <A partial analysis gave 
the following results: SiO, 1.580, Al,O, 1.004, Fe,O, .237, P .016. 


One mile north of Lewistown the Mifflin County Lime and Stone 
Co. has operated a quarry to obtain stone for agricultural lime and 
for road metal. A considerable part of the stone is high in silica. 
Nearby the Lewistown-Reedsville Trolley Co. worked a quarry in the 
same beds for crushed stone for concrete and highway construction. 
Most of the stone is excellent for this purpose as it is hard and tough 
and certain beds are siliceous. A few shaly beds are present. 


At and near Maitland Gap several quarries have been worked for 
lime. At the quarry of John Goll six samples taken from the 65-foot 
thickness of good stone in massive beds gave the following results 
when analyzed by the Cambria Steel Co.: 
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Analyses of Helderberg limestone near Maitland Gap 


Range Average 
WaCOIe nates site 94.77 to 97.00 96.00 
MOO Pier ieie sitios 1.03 to 1.99 1.50 
Al,O, + Fe,O; ... 0.40 to 1.04 0.70 
Si Omerai Gs srs Serres 0.76 to 2.26 1.15 
SPP wee Bhan 0.02 to 0.12 0.045 
bE a ae Se Sac HO > A ane 0.004 to 0.009 0.006 


These beds overlain by shaly limestone and underlain by shaly 
cherty limestone dip into the hill and could only be worked extensively 
by underground mining. The same beds are exposed all the way to 
Paintersville. 

Westward the Helderberg limestones have been quarried in many 
places between Lewistown and McVeytown and in fewer places in the 
southwest corner of the county near Newton Hamilton. 

Along the main highway which follows Ferguson Valley from Burn- 
ham to Town Creek the Helderberg limestone outcrops near the crest 
of a line of small hills parallel to but much lower than Big Ridge. 
At many different places small abandoned quarries and old stone lime- 
kilns were observed and doubtless there are many others concealed 
in the scrub growth that covers these slopes. Only one operating 
quarry was found. This is located 3 miles northwest of Lewistown. 
At this point, Ralph Aurand has recently worked some stone for the 
township roads and has also burned lime for the use of himself and 
neighbors. The quarry exposes about 30 feet of strata dipping S30°. 
The upper layers are massive but there is considerable surficial clay 
mixed with the stone. The lower layers are harder, fresher, blue 
stone but in thin layers, mostly under 3 inches thick. 

We were told that a few years ago some farmers in this vicinity 
had burned a few heaps of lime but in general local limestone burn- 
ing has ceased. 

Along Town Run about one mile northwest of MeVeytown an old 
quarry where lime was once burned has recently been worked to ob- 
tain crushed stone for highway use. The stone is a thin-bedded blue 
limestone with some interbedded shaly limestone. Some layers con- 
tain considerable chert. <A slight fold is exposed but in general the 
beds dip steeply to the south. 

Following the William Penn highway from MecVeytown to Mount 
Union numerous outerops of the Helderberg limestone can be seen 
along the road and in the adjoining fields. Occasional old quarries 
and kilns were noted but there is no indication of any recent working. 


Marcellus limestone. Many years ago the Marcellus limestone was 
quarried in Wayne Township. The following descriptions are taken 
from Report F3 of the Second Geological Survey of Pennsylvania 

2, Pp. 301s 
lethe Nb quarry, opened along the north bank of the river 
one-half mile east of Newton Hamilton, exhibits this limestone 40 feet 
thick, where it has been quarried to some extent from the bottom of 
the synclinal basin. It shows a hard gray crystalline and somewhat 
siliceous limestone, in flat beds from 2 feet to 4 feet thick, dipping 
perhaps 5° southeast and separated by only few inches of shale from 
the top layer of the Oriskany sandstone, which is exposed in the 
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bottom of the quarry. This opening has been developed at different 
intervals for the past 25 years, both for lime purposes and for paving 
blocks for street use in Newton Hamilton. 

‘‘The same gray Marcellus limestone has been burned at Dysart’s 
between the canal and the railroad further east; at Samuel Postle- 
thwaite’s near Union Mills, and at John Miller’s upper farm on the 
south side of the river, where a large amount of paving flags has 
been obtained.’’ 


Onondaga limestone. The Onondaga limestone, while probably of 
no commercial importance in this county, is known to occur. It is best 
exposed at MeVeytown as described by Kindle. 
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MONROE COUNTY 


Practically all the limestones of Monroe County are confined to 
the extreme southeast border where two more or less parallel bands 
cross the Delaware River near Bushkill, pass southwestward through 
Stroudsburg, and leave the county a short distance beyond Kunkle- 
town. The more southerly of these bands is the Helderberg (includ- 
ing Tonoloway) group, designated as ‘‘Lower Helderberg’’ by the 
geologists of the Second Geological Survey of Pennsylvania, and the 
Onondaga, called by the same Survey ‘‘Upper Helderberg’’ or ‘‘Corni- 
ferous.’’ In addition to these well defined limestone horizons, there 
are some shaly limestones in the Hamilton formation. 

The limestones of Monroe County have been used almost entirely 
to burn for the production of agricultural lime, an industry that has 
been declining for many years. Within recent years the quarries have 
been worked mainly for crushed stone for highways and concrete 
structures. A limited amount of stone of high quality has been taken 
to cement plants in Northampton County. A project has been pro- 
posed to quarry some of the dark-colored Helderberg limestones for 
black marble. It has been shown that they are sufficiently crystalline 
to take a high polish and thus produce a very pleasing effect. The 
chief difficulty would be to secure blocks of dimension sizes of uni- 
form character. 


HELDERBERG LIMESTONES 


The Helderberg group extends in a narrow band entirely across 
the southern part of Monroe County. They appear at Decker’s Ferry 
and continue southwest, close to Delaware River, to Delaware Water 
Gap and thence in a small valley parallel and a short distance north 
of Kittatinny (Blue) Mountain to the Carbon County line. 

Throughout the area designated these limestones have not been 
recognized by continuous outcrops on account of the heavy cover of 
glacial debris and talus derived from the Oriskany sandstone ridge 
along the south side of which the Helderberg outcrops and beneath 
which it disappears, as the strata almost uniformly dip northward. 

I. C. White in his report on Monroe County (2) has given an ex- 
cellent description of the Helderberg group from which the follow- 
ing extracts are taken. At the time White did his work in the region, 
much better exposures existed than at present, due to more numerous 
active quarries. White recognized several divisions of the Helderberg 
as given on a previous page. He gives the following generalized sec- 
tion along the Delaware and Lehigh Rivers (2, pp. 121-129). 


Generalized section on the Delaware River 


Feet 
1. Oriskany sandstone, consisting of alternating beds of quartz con- 
glomerate, and calcareous chert .....--.ssseeessssecsseeeeee 50 


Lower Helderberg 


2. Stormville calcareous shales, ashy, or dark gray, fossiliferous, 
sometimes cherty and containing limestone at base .......... 160 
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Feet 
8. Stormville conglomerate, alternating beds of quartz conglomerate, 
and siliceous pebbly limestone ....-.-.s-eeeeeeeereeereceeees 25 
4. Stormville limestone, cherty, sandy, massive beds, containing 
numerous fossils, Pentameras galeatus, Stromatopora, Favo- 


sites, and Receptaculites being especially numerous .......... 15 
5. Hydraulic cement bed (‘“Peth stone” of Cook) ........+-s+++5- 5 
6. Decker’s Ferry limestone, bluish, shaly, containing vest numbers of 

Leper ditias alta; at) tO) \scvrsisre'ssiayeieseecalbus olaice) aun elahel ots inl la (sus ate le ip 20 
7. Decker’s Ferry sandstone, a very hard, pebbly, often calcareous 

sandstone, filled with fossil shells, Aviculas, Chonetes, and others 15 
8. Decker’s Ferry greenish shales, sometimes calcareo-siliceous .... 15 


9. Bossardville limestone, divisible into two well marked subdivi- 
sions, (a) of 65’ and (b) 25’; the upper (a) almost non- 
fossiliferous, dark blue, or almost black, splitting into slate- 
like, thin, layers; the lowest (b) dark-gray, always present- 
ing a banded or striped appearance, and often exhibiting a 
true columnar structure (Stylolites) ; thickness of both a and b 90 
10. Poxono Island shales, buff, caleareous and magnesian ........ 200 


11. Poxono Island limestone, bluish-gray, very compact, fossiliferous, 
extending down to the bottom of the Lower Helderberg on top 
Of ther Clintom, redsbeds +5 .ir cutee ccs! heeliela hele co pisleee ote eo pueiete ee ere 5 


Totalcot= Lower Elelderbere vce cs aicirs cre cassie cozasicu ce tataweas 610 


White believed that the (lower) Helderberg thinned out to the west, 
being replaced by the deposition of sediments that form a part of 
the Oriskany formation. 


Of the series as given above, the only strata possessing much eco- 
nomic value is the Bossardville limestone, that is probably to be cor- 
related with the Tonoloway limestone of Silurian age and by the re- 
cent classifications is not a part of the Helderberg group. For the 
present purpose, however, it is described (2, pp. 141-145) as part of 
the Helderberg. 


‘*All the great, limestone quarries of Monroe are in this rock, and 
it furnishes practically all the lime burned in the county. 

‘“Its top comes out of the Delaware River justi above Decker’s Ferry 
and it is quarried at the roadside on the bluff of the river west of 
the ferry. 

‘‘The thickness of the interval varies from 75 feet to 100 feet and 
is divisible into two portions, an upper and a lower, which are very 
unlike in aspect and composition. The upper or quarry portion is 
usually about 65 feet thick and has a prevailing dark color, some- 
times almost black, the extreme upper portion excepted, which is 
generally gray or bluish-gray; through the dark portion especially 
radiate seams of calcite; the rock breaks with a very sharp angular 
fracture and has a thin flag-like bedding, and is entirely non-fossilifer- 
ous, if we except minute dark specks which may be Beyrichii. 


‘“‘This quarry portion of the Bossardville limestone is the only 
limestone bed of No. VI which extends through from this district to 
the Lehigh River. The Bossardville limestone has a thickness of 
30 feet to 40 feet where it crosses the Central R. R. of New Jersey, 
one mile below Bowman’s station. It possesses the same physical 
characters there that distinguish it in Monroe. 


‘‘Samples of the Bossardville quarry limestone were collected at 


several localities, and analyzed in Mr. McCreath’s laboratory at Har- 
risburg : 
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Analyses of Bossardville limestone 


I IT ITI IV 
(ORO: SRR nae Cle eels, 94.285 87.928 82.732 96.267 
VT OSC) cre tes ereichsianere © gave wae 1.528 1.937 2.830 1.384 
OK wl GOL P4ah: Sele bere ets 0.700 2.110 1.360 0.840 
SR are ccsoichs ccereitite Sires Mie sve os 0.056 0.229 * 695 0.113 
1D Sa ls eas Sn eee 0.014 0.019 0.007 0.010 
Insoluble residue .......... 2.850 7.860 11.930 4.250 

V VI VIII VIII 
AO OLPITEE steue Wore ee ea oe ore 93.875 88.821 94.285 92.196 
AME COM Bre sess tres Sethe sinysta make 1.309 2.345 2.118 PATE 
AL Oie=t-> Wei O sievoiclersnrate sabe 0.680 0.710 0.540 1.100 
SSM Sct sce a Mc tara orci e Sho tcc 0.153 0.207 0.207 0.154 
Ee anaes 1a te Nee Re gear ares 0.010 0.013 0.015 0.020 
Insoluble residue .......... 3.920 7.650 3.020 4.260 


* Average of two determinations. 


“T, II. From Bossardville quarries. Hamilton Township, Monroe County. 


“III, IV, V, VI, from C. Van Auken’s quarry, Middle Smithfield Township, 
Monroe County. 


“VII, VIII. From J. H. Brown’s quarry, Smithfield Township, Monroe County. 


““The limestone from this horizon burns readily into a light gray 
lime, much valued for agricultural and building purposes, though it 
is seldom white enough to be used for plastering. At Bossardville and 
vicinity, several hundred thousand bushels are annually burned and 
hauled far and wide into the surrounding country. 

‘‘The opinion prevails among the farmers that this limestone is 
occasionally absent for long distances, coming in again suddenly; thus 
for instance, no quarry of it has been opened between that near Ex- 
periment Mills, on Brodhead, and one mile west of Stormville in 
Hamilton Township, a distance of nearly five miles; hence the farmers 
along this line believe it absent. The truth is that there are no natural 
exposures here because the limestone is buried by drift and surface 
debris, shed from the steep slope of Walpack (Godfrey’s) Ridge, 
since its line of outcrop would nearly always be found down along 
the northern margin of Cherry Valley. Hence this valuable limestone 
is very probably present on every farm, but covered up. The farmers 
owning land along the northern margin of Cherry Valley, should do 
some judicious digging in order to-test the matter. 


‘‘In passing southwestward from Bossardville, this limestone’s out- 
crop is again covered up by the vast heaps of Oriskany debris, and 
is not seen again until we pass west from Saylorsburg into Ross Town- 
ship. There in the vicinity of Samuel Lessig’s, the Bossardville limestone 
has been quite extensively quarried, though it is not so thick as usual 
nor so pure, and has been so much crumpled and folded as to have 
slaty cleavage and aspect, being in fact partially metamorphosed. 


‘“‘Hrom the vicinity of Lessig’s, this limestone is not seen again 
until we come to the neighborhood of Kunkletown, in Eldred Town- 
ship, its outcrop being constantly concealed under the surface debris, 
principally of Oriskany sandstone. West from Kunkletown, however, 
the great Oriskany beds are disintegrated, and the limestone then 
comes out to the surface, where it is quarried, and burned quite ex- 
tensively. It is much twisted and contorted, however, so that it is 
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difficult to decide which way the dip is going. It is of course possible 
that the limestone may be entirely absent in the intermediate spaces 
where it makes no appearance on the surface, but the probabilities 
are that it is present, concealed under the great heap of debris. 

“‘The lowest 25 feet of the Bossardville limestone is very different 
in aspect from that portion usually quarried for lime, having a dark- 
gray color, and a peculiar banded appearance made by fine lines of 
lamination of different colors, gray, whitish, blue, ete. It also often 
possesses a genuine columnar structure which is finely shown at the 
Experiment Mill’s quarry, above the Delaware Water Gap, where the 
rock exhibits a prismatic structure, like basaltic columns. This struc- 
ture does not exist all through the 25 feet, but is confined to certain 
layers, the one exhibiting it most decidedly coming 7 feet above the 
base of the stratum and having a thickness of 3 feet. The columns 
or stylolites are inclined to the southeast at an angle of 75°, while 
the dip of the rocks is only 35° in the same direction; thus it is prob+ 
able that the structure in question has originated through the action 
of the forces that produce cleavage, because the rocks which exhibit 
it show no traces of overheating. 

“The same structure is seen just below the falls at Shawnee in 
Smithfield Township, though the limestone exhibiting it there comes 
higher in the series than the one at the base of the Bossardville beds. 
This stratum, in physical appearance, answers perfectly to the descrip- 
tion of Prof. Cook’s Ribbon limestone which is found at the base of 
the series in New Jersey; although many of the layers in the Storm- 
ville limestone often possess the ribboned aspect. 

‘fA specimen of the columnar limestone, from the Experiment 
Mill’s quarry, had the following composition, as analyzed by Mr. 
McCreath: CaCO,, 73.428; MgCO,, 2.648; Al,O, + Fe.0,, 2.970; In- 
soluble residue, 20.240. 


‘‘Wrom this analysis, one might infer that it would make a pretty 
fair hydraulic cement, and I was informed that the limestone was 
tested for that purpose on one occasion at Bossardville, where it shows 
under the quarry limestone. It is reported as having made a very 
good hydraulic cement.”’ 


Stormville hydraulic cement bed. ‘‘Immediately below the Storm- 
ville limestone just described, there occurs a bed of water lime (2, p. 
136-137) which seems to be quite persistent from the extreme eastern 
line of the district southwestward beyond the center of Monroe County, 
or at least as far as Stormville, from which locality the stratum in 
question was designated. It is seldom over 5 feet thick though oe- 
easionally attaining to 10 feet. The rock is usually of a pale-buff 
color, and breaks with the peculiar earthy fracture characteristic of 
hydraulic limestones; non-fossiliferous, although just under it millions 
of Leperditia alta are found. 


“This bed is seen in the steep slope of the hill facing the Delaware 
River near Decker’s Ferry, at the eastern line of Monroe, and at 
numerous localities from there on, southwestward to Stormville, 


‘‘The following analysis of specimens from several localities in Mon- 


roe show the composition of the Stormville cement bed as determined 
by Messrs. McCreath and Stinson: 
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ok II IIT IV V 
CaCOr kw. 5 38.910 36.428 37.714 37.017 43.839 
MECO I oeccse 23.724 17.481 25.351 26.410 29.664 
NG Ol te. w: cthe ia. S000 3.285 } 6.290 { 3.673 3.653 
ANNO Byatt: Say ame 4.103 7.735 3.357 2.607 
Nbc oe elem os ROG SS een ga Mey ohscaT evs DLS AA be ceateosvesauhy Meg Settee elete 
1 Be eas ncaa ee Rosy yaa hasacet ODT ID. Beveus 0 piste Mae steers 
Insoluble residue 27.420 28.720 29.690 28.460 17.500 


‘“The insoluble residue in each of the above after ignition gave the 
following : 


I II III IV 4 
ee se 24.150 23.940 24.850 23.970 12.630 
ALO, + Fe,0, 2.500 2.740 2.450 2.740 2.040 
BxO doce. 0.220 0.110 0.260 0.000 0.120 
ea eaen ee 0.404 0.183 0.490 0.227 0.144 
Totals... 27.274 26.973 28.050 27.027 15.934 


I. Near Decker’s Ferry, Middle Smithfield Tp., Monroe County. 
II. Same locality, Middle Smithfield Tp., Monroe County. 
III. Land of J. DeWitt, Middle Smithfield Tp., Monroe County. 
IV. Land of J. DeWitt, Middle Smithfield Tp., Monroe County. 
VY. Stormville, Hamilton Tp., Monroe County. 


‘‘No attempt has ever been made to manufacture hydraulic cement 
' from this bed so far as I could learn; but it would seem from the 
composition given above that portions of this stone might be selected 
which would make a very fair cement. At the locality where specimens 
III and IV were obtained, the bed is 10 feet thick, so that some of 
it would almost certainly make hydraulic cement.’’ 

The following notes on existing exposures give some indication of 
the character of the Helderberg limestones of the county. ny 

Between the Delaware Water Gap and the sharp bend in Delaware 
River just below Bushkill, the Helderberg limestones outcrop along 
the south slope of the prominent ridge formed by the Oriskany sand- 
stone. In places they are concealed by the alluvial debris of Delaware 
River ; in other places the outcrops are high in the slope of the ridge 
and apt to be concealed by Oriskany sandstone talus. Almost opposite 
the lower end of Depew (Vancampan) Island there is a small old 
quarry showing thin-bedded limestones free from chert. An old lime 
kiln indicates the use made of the stone. Two other similar quarries 
were noted, one a short distance northeast of the Dimick’s Ferry Road 
and the other a short distance southwest of the same road. About 2 
miles east of Shawnee, a small quarry exposes about 5 feet of very 
fossiliferous cherty limestone with almost flat beds. 

From Experiment Mills (North Water Gap) southwestward the 
Helderberg limestones are exposed in many places on the ridge forming 
the north side of Cherry Valley. This ridge is known as Godfrey Ridge 
between Experiment Mills and Stormville, and Cherry Ridge between 
Stormville and Saylorsburg. Along the N. Y. 8. & W. Railroad at Ex- 
periment Mills, the Helderberg limestone is exposed for several hundred 
feet and also at several places along the wagon road. Always it is found 
on the hillside or even the hill top. On the southwest side of Brod- 
head Creek at the end of Godfrey Ridge there is a fairly large aban- 
doned quarry. The exposure shows about 60 feet of thin-bedded, 
gray to dark-colored lime but becoming white on weathering, stone 
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of good quality with a general dip of about 20°NW. On the west 
face the strata are slightly folded. There are no lime kilns here, yet 
it seems probable that the stone quarried was burned. 

West of this quarry no outcrops can be seen for several miles on 
account of the thick glacial deposits. The next exposures were noted 
about 2 miles south of Stroudsburg. From there to Stormville there 
are numerous outcrops both on the hillside and extending into the 
valley. 

West of Stormville glacial debris covers the Helderberg as far as 
Bossardsville where, due to several minor folds, the limestones cover 
the tops of the hills and the regular southwesterly trend of the band 
is interrupted. More limestone has been quarried close to Bossards- 
ville than in any other part of the county. 

About one mile northeast of Bossardsville the Helderberg lime- 
stones were once quarried and burned at two places. The rock is gray, 
weathering white, and is in fairly thin beds. The beds dip to the north 
at angles of 25° to 40°. In the eastern opening there are several 
minor folds in the northward dipping beds. 

Charles H. Heney for several years operated quarries on the north 
side of the road at Bossardsville and burned lime. The stone was dark 
blue with numerous thin bands. Some stone was said to have shown 
on analysis 85 to 90 per cent CaCO,. In some quarries in this vicinity 
stone with 96 per cent CaCO, has been obtained. Although the strata 
were considerably crumpled the average strike was about N.54°H. and 
dip 42°NW. There were 6 kilns here and Mr. Heney produced as 
much as 10,000 bushels of lime annualiy which was sold to the farm- 
ers in that vicinity. On the south side of the road an old quarry was 
worked at one time rather extensively. There is considerable shaly 
material here. 

The Bossardsville Limestone Co., Inc., worked a quarry about one- 
fourth mile southeast of Bossardsville for several years. Most of the 
material was crushed for highway purposes but for a time some of 
the higher grade was hauled to a cement plant near Nazareth. Some 
of the stone sent out compared favorably in composition with the Ann- 
ville limestone of the Lebanon Valley, so largely used by those cement 
companies that require the admixture of some high grade limestone 
with the cement rock of their quarries. The stone shipped from Bos- 
sardsville had to be carefully selected as some shaly bands high in 
silica are interbedded with the purer gray to dark blue stone. There 
is no railroad connection with the quarry and the cost of truck trans- 
portation was too high to make a commercial success of the project. 


The property was tested by several prospect holes. Three of these holes 
gave the following results. 


Hole No. 1 at Bossardsville 


Nine ft. overburden. Wrom 55. to. J60) feet sale... cane 78.21 

CaCO, * +60. to Simieetiea Geek ok 50.21 

Brom »9 to, LD StGetiw: ci cicre «ai 88.91 Se. 6B to... feeb. pesttenaee 53.65 

DSTO ee ON LCCt weisicc. ce vise» 83.97 ROutOm COchOetEnte oes oer 63.87 

Sa Ve20 GON 20) Leet ws ci. sty ate 85.62 ees MLOLOt |e SOMLeRE Boia. 78.03 

RO 2DN tow IOORLECE.. wives eee 90.21 Si BO 5ton Keb ukeetme tice tee. 68.82 

ee SOMO oe LOCE utes. sess lolevalcie 79.30 eS Spero! OOMteeter ae eicreeee 45.34 

See SD Omak LOGE lhc s prsiuieieres 63.14 * 90 tre 05 sfectmeeee ace 45.16 

OA) TOAD LOOt, Yenaie «a cis sai 63.77 i 90 “toa O0mteeties wencieos 43.53 
SAD = tor D0 LECU Teens ons eee 83.09 “ 100 to 105 feet 


af eb ORtORPOD Leet Voie'. .lelcte oe Bid? “tt 105. to 0 Beaty, seen \ 3.55 


MONROD COUNTY 559 


Analysis 


From 9 ft. From 25 ft. From 50 ft. From 75 ft. 
to 25 ft. to 50 ft. LON Tow cts to 100 ft. 


GOOFS Ase Se cGae 85.81 75.51 65.30 56.35 
MeCOn 2] Ri ecseisase 1.95 3.34 7.80 10.84 
TIO Is tense cates 3.26 6.00 8.14 8.96 
SIOP Meme ont: 8.28 14.86 18.04 22.74 
Hole No. 2 at Bossardsviile 
Three feet overburden St COM OOM LCCE ie ara state eres 68.65 
CaGOiy Ty 55) toy) GOT Leet yes ret. ome 73.16 
roma, 5: to. w LO eet eae cc sine 87.25 uae GO? tO. 6D, Leety eax toate sere 75.68 
ie Onto, elo ateebon. sane nie. 93.50 SS GO. .£0) uO) feety sas aeiehe ee 76.59 
Se ELD tome Leebs craic s/t 92.77 Oa COmEtO: LeeLee cisere cision 79.11 
OO OLY eo Leebrs a0 oc ce «ns 86.53 SOME TOU SOL LOCE stan ees Seles 57.25 
Se) DELO pO LLeCb ees ale cee eet 90.96 UMPCS TELOURSD od COtr ent teers cate ere 79.66 
CeeCOEtOm GOUTeCtEy ae.ck cle cece 87.43 Mme Soutor? Ol LeGtarats «acetate us 83.81 
mE tom 2 feet ec cee sers 89.60 ee O1>to. OT (feetnan woctetone 54.55 
Si Aa toy 645. Teet. washes wis. oi 71.53 SEBNO TACO. 11D, Leet yas aeeiees 33.05 
see eA atO e DO Leek osecas eae 69.01 SONU uton toOu teeta aireiaeers 22.58 
Analysis 
From 3 to From 25 to From 50 to From 75 to 
25 feet 50 feet 75 feet 97 feet 
CaO > Waiter Bereis 90.32 81.47 74.23 68.64 
MeGO Mis si cee aes sera 2.51 2.81 5.00 
oo UD) a aa aia 2.56 4.64 6.04 . 7.52 
SiO Wwe ss 2 phd ole So 5.78 10.64 16.04 18.04 
Hole No. 3 at Bossardsville 
CaCO, 
POR onto 2a LORE kavreleie cis aie svene sere love = ons 89.42 
e DD TOGOS LEG tole are love covers eca ss anger seas 83.99 
“s USULOL OUT LECL werale cir Gree siete eielert e sre.ae 71.52 
s So toro feet sates caclke deletes eee 85.11 
od AG tarGOileet nine winike cietasiee sistas 88.53 


Later the same property was prospected for black marble and some 
handsome polished specimens were prepared. If blocks of large size 
and good color can be obtained, it seems that it might become a com- 
mercial success for this purpose. The property must be more thor- 
oughly investigated, however, before being recommended as a place 
to develop a black marble quarry. 

Other quarries for lime have been worked in the Bossardsville 
region and all show some good stone but here and there interbedded 
with shaly strata. 


From Bossardsville to Saylorsburg, the Helderberg is exposed in a 
few places near the top of Cherry Ridge but there has been little 
quarrying. On the south side of Chestnut Ridge from about 11% to 3 
miles southwest of Saylorsburg the Helderberg limestones have. been 
worked in several places. In one of the quarries about 30 feet of blue- 
gray stone weathering to white with many calcite veins is exposed. 
The beds have a general steep slope to the south but in places are 
greatly folded and in certain parts of the quarry are practically verti- 
eal. The stone was used for lime and the calcite separated and dis- 
earded. The other quarries show similar material. Just above this 
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limestone lies the white clay that has been so extensively mined for 
the manufacture of white cement. 

A short distance east of Bushkirk School, thin-bedded, somewhat 
shaly Helderberg limestone was once quarried and burned. ‘The stone 
is gray, weathering to white. Some surfaces show fine wave marks. 
The beds dip about 10° north. 

Just north of Aquashicola Creek about 142 miles southeast of 
Kunkletown about 25 feet of stone are exposed in an old quarry worked 
for lime. The stone is in thin beds, 2 to 4 inches thick, and grayish 
blue. The beds dip northward about 20°. 

About three-fourths mile south of Kunkletown some Helderberg 
limestone has recently been quarried in two different quarries where 
about 15 feet of stone was worked. The good strata were overlain by 
about 10 feet of shale. 


MIDDLE DEVONIAN LIMESTONES 


Onondaga limestones. The Onondaga (Upper Helderberg, Corni- 
ferous) limestone is well exposed in Monroe County and appears in a 
few places in Carbon County. It crops out in Monroe County from 
Delaware River near the mouth of Big Bushkill Creek westward at 
the base of the northern slope of Walpack Ridge to near Hast Strouds- 
burg where it disappears either through gradation into a sandstone 
or by the cover of glacial debris or both. It is exposed in several 
places along or near the main highway between Bushkill and a short 
distance northeast of East Stroudsburg. It is well exposed just south 
of East Stroudsburg. It appears in many places along McMichaels 
Creek Valley, first on the north side of the valley and then on the 
south side between Stroudsburg and Kellersville. The band then fol- 
lows the valley of Lake Creek to Lake Poponoming at Saylorsburg. It 
was noted in a few places along the valley of Buckwha Creek between 
Saylorsburg and Frances School. Although not now exposed farther 
west, it apparently is present all along the valley of Buekwha Creek 
to the Carbon County line. 


In Monroe County the width of the outcrop of the Onondaga strata 
is seldom more than one-fourth mile and generally less. The beds 
are about 200 feet thick near Stroudsburg and about 25 feet thick near 
Lehigh Gap. 

White gives the following descriptions of the Onondaga limestone. 
(2, pp. 117, 118, 120). The Onondaga beds ‘‘consist of successive 
layers of dark gray limestone 1 to 10 feet thick, in which are embedded 
multitudes of black flint nodules one inch to one foot in diameter, 
having no regular shape but usually longer than thick, the greatest 
axis lying parallel with the bedding planes. On exposed surfaces the 
lime has been removed by solution while the nearly insoluble chert 
stands out in numerous black projections 6 to 8 inches high, giving the 
beds a most forbidding aspect, the sharp dagger-like points being the 
terror of bathers. No portion of the rock seems to be free from these 
flint nodules and in some parts of the stratum they make up nearly 
haif of its material. They are not wholly silicious, but often contain 
a considerable quantity of lime, and then the nodules break up and 
decay by atmospheric influences; the lime being removed by solution 
leaves the silicious material in such a rotten or spongy condition that 
it also succumbs to the elements. 
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‘““The origin of these nodules by segregation is attested by the fact 
that they are often seen enclosing fossil shells, crinoids, ete. 

“The following analysis by McCreath and Stinson shows the com- 
position of an average specimen of these cherty nodules; locality, East 
Stroudsburg, Monroe County: 


Ma COM err eet cade 106-8 ces 20.267 | 
MDOP ME etches, oa bre cane toss 0.681 } 99.148 
ALOR-MeO Som etLeh oe 0.640 | 
Insoluble residue ..........%. 77.560 J 
The ignited “insoluble residue” gave 
<P SS ae aoe eee 72.430 } 
et SP ae ea ie 0.770} 73.605 
EOE wt Sa A ay See 0.210 | 
RS (Oh eee baisesterie Stes rireus pets) ave, a0 0.195 J 


“‘Of course there are many of the nodules that do not contain so 
much lime as this specimen, while others contain much more, if one 
may judge from the readiness with which they decompose when ex- 
posed to atmospheric influences. 

““The limestone part or matrix which holds the flint nodules has the 
following composition as determined by McCreath and Stinson: 


: af II 

Ca GORe eset arcte tats, sisters 89.014 83.750 
MOS owe tate havea a erat ae 0.915 1.157 
AO BGO. Wo iis Sapeetos oe 0.380 0.480 
ad Pe tee SERRE Re ethene Ba eats G 0.056 0.025 
Pech ans heb as maaemies 0.012 0.070 
Insoluble residue ........... 9.860 14.470 

THGGANS tebe: ase 8 i BA 100.237 99.952 


I. From Hast Stroudsburg, Monroe County. 
II. From land of H. H. Campbell, Smithfield, Monroe County. 


“Tt has been burned for lime on several farms in Monroe County; 
but owing to the fact that the flint nodules were not separated from 
the matrix or pure limestone, the experiments in this direction have 
been far from satisfactory, since a very large amount of material al- 
ways failed to slack, or else melted down into a silicious slag. The 
analysis given on a preceding page show the matrix of these nodules 
to be a very fair limestone for agricultural purposes, and one which 
should slack with no difficulty. If the farmers, when breaking the 
stone into small fragments for the kiln, would cast aside the flinty 
nodules, there would be no trouble in manufacturing large quantities 
of it into an excellent fertilizer and it would pay them to do this 
rather than haul their lime 5 or 10 miles further from the No. V 
(Helderberg) beds (as nearly all of them do), even if half of the 
Onondaga rock should be rejected in freeing it from the flint. 

‘“<Then too, some of the beds are much more cherty than others, the 
topmost layers usually containing more of the flint nodules than any 
other portion of the series; so that by a judicious selection of the 
quarry and proper care in casting aside the fiint nodules, the farmers 
of eastern Monroe ought to make this the main source of the Jime they 
use for agricultural purposes, at a great saving in cost compared with 
the price of the Lower Helderberg ‘lime (No. VI) when hauled a dis- 
tance of 5 miles or more.’ 
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Since the demand for crushed stone for highway construction has 
developed, some Onondaga limestone has been quarried for that pur- 
pose. The chert nodules even here are objectionable because of the 
difficulty in crushing them but in some places they are not sufficiently 
numerous to be serious. The largest quarrying operation in the Onon- 
daga of Monroe County is that of Thomas P. Rogers located about 
114 miles east of East Stroudsburg. Dr. Bradford Willard writes that 
‘the rock which is being more extensively worked is a chert-free, 
sheared limestone. The cherty Onondaga is also present in the quarry, 
but is avoided as much as possible because of the difficulty experi- 
enced in drilling into it for blasting. They are running two shifts 
a day, with a maximum production of 300 tons of crushed stone daily.”’ 
The stone is used for the roads. The quarry is a recently re-opened 
old quarry. 

A small quarry in the Onondaga near Shoemaker was also once 
worked for crushed stone. 


Hamilton limestone. Near the middle of the Hamilton formation 
there is a layer of shaly limestone or calcareous shale that was form- 
erly called the Tully limestone. It is mainly a great mass of corals em- 
bedded in a shale matrix. It is about 30 feet thick and probably in 
no place sufficiently rich in caleareous material to be of value as a 
limestone. 
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MONTGOMERY COUNTY 


The limestone areas of Montgomery County although confined to 
the southern townships, nevertheless are of great economic importance 
as they are being worked on a large scale in several places. They 
underlie Whitemarsh Valley and that portion of Chester Valley which 
is within the county. In addition a small detached area of limestones 
of no economic importance occurs in Moreland Township in the vicinity 
of Bethayres, 

Whitemarsh and Chester Valley have long been famous for their 
natural beauty, and their proximity to Philadelphia and suburban 
towns has caused them to become the site of elaborate country homes 
and golf clubs. There are seven extensive golf courses in the White- 
marsh Valley and one in that part of Chester Valley lying within 
Montgomery County. These pleasure grounds, country estates, and 
small towns have, in many eases, been established in such locations 
as to seriously interfere with the further development of the quarry 
industry of the county. 


Utilization of Montgomery County, limestones. Montgomery County 
has furnished a variety of limestones for many different uses. As in 
other counties of the State, the quarrying of limestone for burning 
for local farm use and for the construction of stone houses and barns 
marked the beginning of the utilization of the limestones of the county. 
The discovery of a fine grade of marble capable of taking a high polish 
was responsible for the development of an important branch of the 
quarry industry that has now passed away. Some very attractive 
marble obtained at Marble Hall, Plymouth Meeting, Conshohocken, 
King of Prussia, and other places has been extensively used in some 
of the finest of the old buildings of Philadelphia and elsewhere. 

Probably the next development was the use of the local limestones, 
both those low and high in magnesia, for fluxing stone for the local iron 
furnaces. For this purpose almost any kind of limestone was ac- 
cepted. From this beginning, however, there have grown up a num- 
ber of plants where a superior grade of low silica dolomite is produced 
for shipment to steel plants. Similarly the lime industry has changed 
so that now the county produces from some plants having high- 
calcium stone a variety of lime of such character that it is largely used 
in chemical industries. The use of cement called for aggregate and 
several quarries are producing satisfactory crushed stone for this pur- 
pose. An unusual use for the Montgomery County low-silica dolomites 
is that of the extraction of the magnesia as described in an earlier part 
of this volume. This still continues although some Chester County 
stone has partially replaced stone formerly obtained from Montgomery 
County. In 1927 the first and only Portland cement plant of the 
county was built at West Conshohocken. The latest use of the lime- 
stones has been as a filler for asphalt and other articles. For this pur- 
pose a plant was recently built near West Conshohocken for mining 
and pulverizing some of the high grade marble. 


CAMBRO-ORDOVICIAN LIMESTONES 


The limestones of Montgomery County fall into four different classes. 
At the base, overlying the quartzites or quartz schists, designated as 
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‘‘Ghickies quartzite,’ is a series of dolomites aggregating several 
hundred feet in thickness. The complicated structure of the strata, 
the lack of continuous exposures, and the great amount of metamor- 
phism by extreme compression and consequent heating which these 
rocks have undergone all combine to make the exact or even approxi- 
mate determination of the thickness of any of the formations of the 
region almost impossible. The basal dolomites probably represent 
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Fig. 26. Limestone areas in Montgomery County. 


1. Ehret Magnesia Manufacturing Co. 2. Universal Atlas Cement Co. 3. Bethle- 
hem Mines Corp. 4. The Warner Co. 5. Valley Forge Cement Co. 6. Thompson 
Weinman and; Co., Inc. 7. Lukens and Yerkes. 8. Mann Co. Yoch and Roberts. 
9. Lukens and Yerkes. 10. Cox Limestone and Lime Products Corp. 11. G. and 
W.H. Corson. Blue Bell Lime Co. 12. Keasbey-Mattison Co. 13. F. Cairo and 
Son. 14. J. J. Cannon. 15. Merrill Margerum. 


mainly the Ledger dolomite but perhaps the Elbrook and Conoco- 
cheague groups as well. These are described in the Lancaster County 
portion of this volume. These dolomites are being or have been ex- 
tensively worked in the quarries southwest of Port Kennedy, near 
Bridgeport, along the Plymouth Branch of the Reading Railroad, and 
near Whitemarsh and Fitzwatertown. The best grade of dolomite is 
a fine-grained, light buff-colored, dense stone that on fractured surface 
resembles a light-colored, compact cheese. This type of stone in some 
places contains even less than 1 per cent silica and over 40 per cent 
MgCO,;. Some specimens of rock have almost the same composition 
as the mineral dolomite. Gray, grayish-blue, dark bluish, or mottled 
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gray and blue varieties are also present in these dolomites, and they 
run lower in MgCO, and higher in silica. To get the best grade of 
dolomite means that careful investigations must be made and the 
good varieties separated from the poorer. In general, this vicinity 
furnishes some of the best dolomite produced in the State. It has been 
worked for fluxing stone, for stone for the extraction of magnesia, for 
magnesian lime of high grade, and for crushed stone. 

Overlying the dolomite and in general occupying the central por- 
tion of Whitemarsh and Chester valleys, there is a thick band of inter- 
bedded dolomite and limestone. The two varieties occur in rather 
thin bands so that it is difficult to operate a quarry and keep the two 
apart. In a few places quarrying has been done in such a way’ as to 
produce a high magnesian stone from one part of the quarry and a 
low magnesian variety from another part. However, in doing this 
there is bound to be considerable admixture if the stone is not hand 
picked. Even if hand selected, it is difficult to obtain as good quality 
dolomite as can be secured from the underlying formation, or as good 
marble as can be secured from the overlying strata. Also in most cases, 
considerable silica is present in both kinds of. stone. Fossils have been 
found which seem to indicate the Beekmantown age of the formation 
and these confirm a correlation based on the lithologic character of 
the beds and their stratigraphic relationships. Dr. F. Bascom (3, p. 5) 
has described the fossil occurrence in this county as follows: 

‘*Fossils have been found in Chester Valley in somewhat ambiguous 
material. This material is a drusy geodiferous rock which seems to 
have originated through the replacement of calcareous material by 
silica. A mass of the rock is exposed just south of Bridgeport, near 
the Trenton branch of the Philadelphia Railroad. 

‘““The material has not proved fossiliferous except at one locality, 
near Henderson station, where fragments resting on the surface of the 
ground have been found to contain gastropod and cephalopod forms. 

‘‘The following determinations were made by E. O. Ulrich, of the 
United States Geological Survey: Raphistoma, two species, Maclurea, 
Lituites cyrtoceras. These are Ordovician forms and indicate a horizon 
in the lower half, probably Beekmantown.”’ 

The stone from this formation (Beekmantown) has been mainly 
worked for crushed stone and for lime. 

Overlying the Beekmantown is a more or less persistent band of 
marble which consists of coarsely crystalline gray marble, low in 
MegCoO., interbedded with highly magnesian stone, much finer in text- 
ure and a great deal harder. Most of the marble produced in Mont- 
gomery County has come from this band. The marble varies from 
clear white to gray to mottled. Some specimens show fine banding 
of the white to grayish blue. Some portions are a very beautiful pink. 
The two places’ worked most extensively are at Marble Hall and at the 
old Schweyer quarry, half a mile southeast of King of Prussia. On a 
smaller scale, the same horizon has been worked for marble in a few 
other places. 

At one time there was an important marble quarrying industry in 
the Chester and Whitemarsh valleys. Most of this probably came 
from Montgomery County, although several marble quarries have 
been worked in Chester County as well. Marble from this region was 
in great demand in Philadelphia and surrounding regions. It was 
used in the construction of Girard College, the U. S. Custom House in 
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Philadelphia, and other prominent buildings. The Washington sar- 
cophagi at Mt. Vernon, Va., and the Pennsylvania marble blocks in 
the Washington monument in the District of Columbia are made of 
Chester Valley marble. 

It is believed that the so-called ‘‘marble band’’ constitutes the basal 
part of the formation called Jacksonburg in the Lehigh Valley or 
Conestoga as it has been named in Lancaster and York counties. 

The latest limestone formation in Montgomery County occupies the 
south part of the Whitemarsh and Chester valleys, bordering the South 
Valley Hills of mica schist west of Schuylkill River and the hills of 
Chickies quartzite east of Conshohocken. The writer believes that 
the mica schist bounding the south side of Chester Valley is of Ordo- 
vician age and is to be correlated with the Martinsburg formation of 
the Lehigh Valley. The most typical stone of this formation is what 
has been generally called a ‘‘micaceous limestone.’’ It is a coarsely 
erystalline marble, low in magnesia but containing many thin partings 
of sericite (muscovite) mica along which it readily breaks. The side 
view of a broken piece of. this stone appears to be a mica schist as the 
whole surface is covered with overlapping flakes of mica. On looking 
at the broken edge of a piece of stone, it seems to be a gray marble 
practically without impurities because the thin edges of the mica flakes 
are not readily seen. Lenses of high grade coarsely crystalline 
white marble and white to buff dolomite are present in places. In ad- 
dition, there are some lenses of interbedded mica schist with prac- 
tically no calcareous matter. The micaceous limestone with the lenses 
of marble, dolomite, and mica schist seems to represent the major 
(upper) part of the Jacksonburg formation of the Lehigh Valley where 
it has long been so extensively quarried for the manufacture of 
Portland cement. In Lancaster and York counties this assemblage of 
beds has been called the Conestoga formation. It is this stone that is 
being quarried and manufactured into Portland cement by the Valley 
Forge Cement Co. at West Conshohocken. In earlier times it was 
worked for lime, for flux, and for building stone. 


Structure of the limestones of Chester and Whitemarsh Valleys. The 
structure of the limestones of the Chester and Whitemarsh valleys is 
complex as the strata have been greatly folded and also faulted. In 
general, however, they dip steeply to the southeast and strike parallel 
to the direction of the valleys. The older formations-occupy the north- 
ern portions and dip to the southeast beneath successively younger 
strata. Minor and major folds and faults disturb this order consider- 
ably. In the micaceous limestone, there are numerous small folds in- 
volving only a few feet of strata so tightly compressed that except at 
the very crest or trough of the fold both sides are parallel. Folding 
of this kind renders it almost impossible to determine the true thick- 
ness of the various formations. 


DESCRIPTION BY DISTRICTS 


In the descriptions which follow it has not been deemed advisable 
to describe every quarry that has been worked. Those that are de- 
seribed will serve to furnish an idea of the different kinds of stone 
and uses. Anyone seeking a stone of definite chemical composition 
or physical character will find it necessary to do considerable field 
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work and probably will need to do some careful prospecting by trench- 
ing or drilling. 


Port Kennedy Area. There has been rather extensive quarrying in 
the past in the vicinity of Port Kennedy but there is little prospect. of 
much future activity in that section because a number of these quarries 
are now included within the recently enlarged Valley Forge State 
Park. One of the largest of these old quarries is in the southwest part 
of Port Kennedy. It was long worked for stone for lime production. 
Water fills most of the excavation. The stone quarried was dolomitic. 
This quarry is of considerable interest because it shows Triassic red 
shales and sandstones unconformably overlying the Cambrian dolo- 
mites. Also in this quarry a cave was broken into during quarry 
operations and a number of mammalian bones of Pleistocene age, some 
of which belong to species now extinet, were found in a deposit of 
eave earth. 

The Ehret Magnesia Manufacturing Co. has a large quarry beside 
their plant about 144 miles southwest of Port Kennedy. Here a high 
grade dolomite has been quarried for the extraction of magnesia by 
a process described in the earlier pages of this volume. The dolomite 
varies in color from blue to gray to white or light buff, but in com- 
position is remarkably regular. The beds are massive, dip steeply 
to the south, but are badly jointed. The rock is dense and finely 
erystalline. The best stone contains well over 40 per cent MgCO,. 
Three analyses of their stone are as follows. Nos. 1 and 2 are from 
the lowest level where the rock is fresh and No. 3 is from a new face 
in the south part of the quarry much nearer the surface. 


Analyses of dolomite at Port Kennedy 


u 2 3 
aC Ora iiaeiac recs 54.96 55.67 54.11 
GG OS Soeee wae oboe 44.14 44.22 42.12 
AIO SAAB COs veiecccee 55 45 35 
Insoluble and SiO, .... AT 25 3.00 
Motalipreretrtr sce? © 100.12 100.59 99.58 


In working the quarry only the ‘‘one-man size’’ blocks, about 8 to 12 
inches in diameter, are used in the magnesia plant, the smaller sizes 
being sold for road metal or flux. This is the most westerly working 
quarry of the high grade dolomite in Montgomery County. Other 
quarries in the same vicinity formerly worked for lime are all owned 
now by the Valley Forge Park Commission. It is the same band of 
stone that is being worked in the vicinity of Bridgeport and Plymouth 
Meeting. There are a number of other old quarries to the southwest, 
south and southeast of Port Kennedy once worked for lime burning. 
Some of these show a good grade of dolomite. 


King of Prussia Area. About one-third mile southeast of the old 
King of Prussia Inn is a large quarry that has been worked at differ- 
ent times for marble but now belongs to the Universal Atlas Cement 
Co. which purchased it to obtain high calcite rock for shipment to 
some of its cement plants. It was once owned by H. KE. Millard who 
worked it for fluxing stone. The quarry has been idle for several 
years. The quarry shows a band of high grade stone which yielded 
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beautiful coarse grained marble, white, gray, blue and mottled, as 
attractive as any of the ordinary marbles now on the market. It repre- 
sents the best development of marble west of the Schuylkill River. 
The good grade marble is underlain and overlain by interbedded 
dolomite and high calcite marble. The beds dip to the southeast at 
angles varying from 47° to 65° with a strike averaging about N78°E. 
There are two openings, the one to the west much larger than the 
other. Both were worked to approximately the boundary of the prop- 
erty . The dip carries the marble band beneath the highway. About 
25 years ago, the quarry was in operation with good equipment for 
eutting and polishing the marble but the project was not successful. 
The character of the stone is shown in the accompanying chart. 


WEST (MAIN) QUARRY 
Cl2D E 


Fig. 27A. Diagram cross section 


About 114 miles southeast of King of Prussia, Angelo George worked 
a small quarry in the micaceous limestone belt about 10 years ago 
for road metal and building stone. The heavy overburden of rotten 
rock was a serious obstacle so that the quarry was closed and the 
erusher dismantled. 


Bridgeport-Shainline Area. High grade dolomite extends through 
the Shainline-Bridgeport region where there have been a number of 
extensive quarry operations in the past and where at present there 
are two large active quarries owned by, The Warner Oo. and the Bethle- 
hem Mines Corporation. The overburden of residual clay is heavy in 
most places and deep clay pockets are common. The stone worked 
here, however, is such a good quality dolomite that the companies can 
afford to remove the clay. 

The Warner Co, has long worked a quarry known as the MeCoy 
quarry just south of the extreme east end of Bridgeport. For some 
time the Merion Lime and Stone Co. worked the same strata in an 
adjoining quarry. A few years ago The Warner Co. purchased the 
Merion Lime and Stone Co. and has since consolidated the Rambo and 
‘ McCoy quarries into a single very large opening about 1200 feet 
long and over 500 feet wide. The depth worked has been about 60 
feet but a new level is being worked in the old floor which is 50 feet 
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deeper. The strata are remarkably regular in dip although readings 
taken in different parts of the quarry show variations of several 
degrees. The average strike is almost due east-west and the average 
dip is about 45°S. In places there are shattered zones where earth 
movements have broken the massive rock into small angular frag- 
ments. These shattered zones vary from a few feet in width to nearly 
20 feet. They cut across the beds vertically in certain places, else- 
where at an angle, and trend in various directions. Their presence 
cannot be predicted but they are not sufficiently numerous to-be a 
serious disadvantage. Water has been able to enter these portions 
readily and the process of decomposition by solution has extended 
to considerable depths. 

Three different kinds of stone are developed in the quarry. On a 
map these appear as three parallel bands. Practically the entire 
quarry operation is confined to the second band. 

The lowest band of rocks exposed occupies the northern part of 
the property. These appear in the north wall of the main quarry. 
They are dolomites of fair quality, but being inferior to the overlying 
beds they are not used for the manufacture of high grade lime. 
Accordingly the quarry has not been continued northward into this 
type of rock. If there was a large quantity of this rock which could 
be quarried without interfering with the operation of the main quarry, 
one would be disposed to recommend the quarrying of this material 
for concrete aggregate. It would be entirely satisfactory except in 
spots where it has been unduly shattered and decomposed by ground 
waters. 

The second band crossing the property is the one most extensively 
worked. It is the high grade dolomite band that furnishes the stone for 
the manufacture of lime. The big quarry now in operation (formerly 
the McCoy and Rambo quarries) was worked entirely across the band 
which at the surface is 520+ feet wide. With a dip of 45° to the south 
the thickness is 368+ feet. 

The average analysis of 11 samples of stone collected in 1931 to 
be used for burning lime is as follows: SiO, 0.48, Al,O, + Fe,0, 0.21, 
CaCO, 55.15, MgC; 44.64. 

The strata in this band consist mainly of compact crystalline eray 
to buff dolomite of good quality both for the manufacture of a low 
silica magnesia lime and for the extraction of magnesia. There are a 
few thin bands of bluish to mottled dolomite not well suited for high 
grade lime. It burns less readily and less evenly and makes a poorer 
lime and less lump. In the east part of the main quarry, three 
bands of this bluish stone were observed, ranging from 2 to 6 feet 
in thickness. A considerable amount of this stone in one place in the 
west part of the quarry was not removed thus making the west wall 
irregular. 

Beneath the soil overburden percolating waters have removed con- 
siderable portions of the carbonates in the upper portions thus leaving 
the rock porous and easily crumbled in the hand. This rotten rock is 
unsuitable either for lime or crushed stone. Fortunately, it does not 
extend downward more than a few feet in most places. 

South of the band of good dolomite there is a band that consists 
of interbedded dark (bluish) and light stone. The dark material is of 
the same quality as that described as occurring in thin layers in band 
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No. 2, but in this band it predominates so that it is inadvisable to 
attempt to use this stone for lime even though the light layers are 
of good quality. On the south wall of the large quarry west of the 
incline some of this material was shot down. ‘he stone in this band 
is well adapted for crushed stone. 

In the now idle Merion quarry of The Warner Co., located about 
one-fourth mile to the west, only the south portion of the band of 
good dolomite has been opened up. This was burned for lime by 
the former Merion Lime and Stone Co. During the World War, the 
quarry was advanced southward into the band of overlying mixed 
stone which was quarried and sold for flux. 

Since 1925 the Bethlehem Mines Corpuration (subsidiary to the 
Bethlehem Steel Co.) has been operating a dolomite quarry about half 
a mile southwest of Bridgeport, on a branch of the Reading Railroad. 
Previous to that time there had been a quarry here and some lime 
kilns nearby where the stone was burned. All of the stone in the 
quarry is high in magnesia. The color varies from white to buff to 
gray, bluish gray and mottled. An average analysis furnished by 
the Corporation is as follows: CaCO, 53.50, MgCO, 44.00, Fe,O, + 
Al,O, 1.25, SiO, 1.25. 

The beds which are fairly massive but greatly jointed vary in strike 
from N15°H. to N70°W. and in dip from 40°S to vertical. There are 
some faults in the quarry, but they are not of sufficient displacement 
to complicate quarry conditions. Along some of the fault planes the 
rock has been greatly shattered and occasional] cavities are lined with 
quartz crystals. The quarry is about 1200 feet long, 500 feet wide, 
and 90 feet deep. The water pumped from the quarry is used to 
wash the stone. The overburden of stiff red clay containing some 
Triassic cobbles and boulders is heavy and in places runs down along 
joints or in solution pockets to a considerable depth. The operation 
is well equipped. The stone is loaded by electric shovels into trucks, 
hauled to the foot of an incline and there hoisted to a crushing, sereen- 
ing and washing plant. Lump and rice dolomite are made for the 
steel industry. The plant is equipped to make commercial washed 
crushed stone and sand. The new plant, erected in 1931, has an 
estimated capacity of 300,000 tons of dolomite for steel plants and 
an equal capacity of commercial stone. From 1925 to 1931 the quarry 
produced 349,000 tons. 


Henderson-Swedeland Area. The Henderson-Swedeland area econ- 
tains a number of quarries opened in the Beekmantown formation and 
the overlying marble band of the Conestoga (Jacksonburg) formation. 
Nearly all of them contain some good high calcite marble as well as 
dolomite. The Shainline quarry at Henderson Station, where some 
fossils have been found as described above, yielded some marble as 
well as stone for lime and flux. About half a mile south of Hender- 
son Station are two old marble quarries, known as the Henderson 
quarries, where some attractive marble was quarried many years ago. 
The beds have steep dips and quarries in the narrow band of good 
stone quickly reached the depth where water interfered badly. 

One of these old quarries was reopened a few years ago and is 
now operated by Thompson, Weinman & Co., Inc., to obtain stone 
for pulverizing for filler material and for whiting. The old marble 
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workings extended down from the surface on the main ledge to a 
depth of about 175 feet and in a second ledge not quite as deep. The 
marble was cut out by channeling machines and the two ledges worked 
along the strike for a considerable distance. The stone in this prop- 
erty consists of interbedded coarsely erystalline white to white and 
light blue banded or mottled marble in parallel beds interbedded with 
dark blue to black hard siliceous dolomite. The strata have a strike 
of approximately east-west and dip about 60°S. The largest and most 
southern bed worked varies from 20 to 25 feet in thickness. It is 
underlain by 30 feet of siliceous dolomite and then the second marble 
bed formerly worked is found. It is similar to the first marble band; 
but only 10 to 12 feet thick. These two marble beds are connected 
by a cross tunnel on the 200-foot level. This tunnel was extended to 
the north for the purpose of prospecting and after passing through 
80 feet of dark colored dolomite a third parallel marble band, previ- 
ously unknown, 8 to 10 feet in thickness was found. Further cross- 
cutting may result in the discovery of additional suitable marble. 

The present company has sunk an inclined shaft along the footwall 
of the principal ledge to a depth of 200 feet and is mining the stone 
by underground stoping. Considerable stone has been obtained from 
this ledge but working westward some of the stone has been found 
somewhat discolored and not adaptable for their purposes. The second 
ledge has been extended almost to the property lines and the third 
ledge is being developed. A new inclined shaft is under construction 
from the surface and has reached, the depth of 290 feet. It is planned 
to extend it to 300 feet and there develop new levels in each of the 
three marble bands and by overhead stoping work up to the 200-foot 
level. At the 290-foot level a strong flow of water under 45 pounds 
pressure, struck in a drill hole, has delayed the work. Water in the 200- 
foot level issues from holes in the rocks under considerable pressure and 
700 to 800 gallons per minute are being pumped. Undoubtedly the 
water problem will continue to be a serious one as the operation is lo- 
cated in a low place and in addition, due to earth movements, the rocks 
have been shattered and the water moves freely through the cavernous 
rocks from considerable distances. The deeper the mine is extended the 
more water is to be expected, gathered from a larger area. How suc- 
cessfully the water can be shut off by grouting has not yet been de- 
termined. The water which has flowed through the rocks has dis- 
colored the stone with iron rust (limonite) in several places, thus 
rendering it useless to the company. 

The product of the mine is all pulverized to different degrees of 
fineness and sold for various uses. Three grades based on fineness 
are being made. What is called ‘‘Coarse,’’ 88 to 98 per cent through 
200-mesh screen, is sold for putty filling, caulking compounds, and 
paint. The ‘‘Fine, dry ground,’’ 99% per cent through 300-mesh 
sereen, is used for paint products and rubber filler. The ‘‘Fine, wet 
ground,’’ 100 per cent through 325-mesh screen, is used for linoleum 
printing and paints. The company can produce 40 tons per 24 hours 
of the wet ground grade and 72 tons of the dry ground grade. 

Lukens & Yerkes have long worked a quarry about one-fourth mile 
southeast of Henderson Station. The quarry is about 400 feet long, 
300 feet wide, and 90 feet deep to the lowest level which is now being 
developed. The output from this quarry was long used for fluxing 
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stone by local iron furnaces but in recent years has been used only as 
crushed stone. Some of the stone is mixed with asphalt at the plant 
for road use. The stone in the quarry is a mixture of high-grade, 
coarse-grained, white, gray and mottled, or banded white and light 
blue marble interbedded with dark blue to almost black dolomitie lime- 
stones and dense buff-colored, high-grade dolomite. By careful sep- 
aration several grades of high quality stone might be produced. Many 
different analyses of stone might be obtained from this quarry. How- 
ever, all kinds are crushed together for concrete and roadwork. The 
beds have a general east-west strike and an average dip of about 30° 
to 40°S. There are many variations with some pronounced folds in 
the middle and south part of the quarry. The red clay overburden 
is fairly heavy. The daily capacity of the plant is about 400 tons of 
crushed stone. 

A few other quarries have been worked here in the past, including 
one formerly operated by the Alan Wood Iron and Steel Co. (now the 
Koppers Corporation). There is some high grade calcite marble in 
this quarry but interbedded with some dolomite. The clay overburden 
is heavy and there are numerous deep clay-filled solution pockets. 


West Conshohocken Area. Just above West Conshohocken on the 
west side of Schuylkill River, stone has long been quarried for burning 
to lime and for building stone. The stone is the micaceous limestone 
with interbedded lenses of high calcite marble and dolomite of the upper 
portion of the Conestoga (Jacksonburg) formation. As a building 
stone, this product was desirable as the mica covered surfaces of the 
bedding planes and the gray marble layers that are shown in the broken 
ends of the blocks present an attractive appearance. In 1924 it was 
recognized that this material in certain places throughout the region 
was approximately of the correct chemical composition for the manu- 
facture of Portland cement. An elaborate investigation of the char- 
acter of the stone was carried on by diamond drilling and in 1927 
the Valley Forge Cement Co.’s plant was built. Although most 
of the micaceous limestone of this valley is unfit for Portland cement 
by itself because the CaCO, content is too low or the MgCO, too high, 
this company has developed a large amount of stone of proper com- 
position and is able to produce a good quality cement without bringing 
in any high grade limestone as do most of the cement companies of the 
Lehigh Valley. Before these investigations, the micaceous limestone 
was considered unsuitable for cement manufacture and had been so 
pronounced by several cement chemists. The physical character of 
the stone, due to the great metamorphism which it has suffered, was 
responsible for the failure to recognize its true character. 

The detailed examination of the property of the Valley Forge Cement 
Co. has shown the presence of three different kinds of rock. 
These are (1) a soft, coarsely crystalline marble containing 45 to 50 
per cent CaO, (2) a compact, fine grained dolomite stone analyzing 10 
to 17 per cent MgO, and (8) a micaceous limestone that contains 35 to 
40 per cent CaO and about 2.5 per cent MgO. Most of the material 
belongs to the last type. 

The strata generally strike N.78°E. but with slight local variations 
and the dip is 75° to 90°SEH. 

For convenience the high lime, coarsely crystallized stone varying 
in color from white to gray’ to bluish gray has been designated as mar- 
ble. Outcrops of marbie in different places over the property contain 
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upwards of 90 per cent CaCO,. In the core drilling many additional 
bands of the same grade of stone were encountered. These are inter- 
bedded with the micaceous limestone and also in some places closely as- 
sociated with the high magnesian beds. It has not yet been shown 
definitely that there is a band of this marble sufficiently thick and 
continuous to be worked independently. 


The great proportion of the stone on the property is low in magnesia. 
Some lenses and a few fairly thick continuous bands, as determined by 
the drilling, run fairly high in their magnesian content. Nowhere 
does the magnesia reach the theoretical composition of dolomite. For 
convenience all of the stone that contains upwards of 10 per cent MgO 
is designated as dolomite. The dolomite is dense, finely crystalline and 
bluish gray to light buff in color. It is much harder than the other 
varieties of stone. A few thin layers of the dolomite cause no trouble 
because they can be absorbed in the quarry product in which the great 
bulk of the material is low in magnesia. 


The most abundant stone on the property is a type not hitherto rec- 
ognized as suitable for the manufacture of Portland cement. It is a 
gray to bluish erystalline rock in which there are numerous extremely 
thin laminae or partings composed of mica. On breaking the stone, 
the flat sides of the rock are seen to be coated with overlapping flakes 
of mica to such an extent that it appears to be a mica schist. However, 
on looking at the broken edges the mica is scarcely apparent and the 
stone appears to be a grayish marble. The analysis of this stone shows 
it to be of about the same composition as the cement rock of the Lehigh 
district. So much more abundant is the micaceous limestone as com- 
pared with the other varieties that the marble and dolomite are little 
more than interbedded laminae. 

The outcrop of the micaceous limestone is deeply weathered in many 
places and appears as brownish-yellow micaceous soil. It is the residual 
material after the CaCO, has been removed by solution. In a few 
places on the property this silt overburden is heavy but fortunately it 
is relatively thin in those areas where the best stone has been found. 
Naturally it extends downward in pockets as does the residual clay 
overburden in all limestone areas, but the removal of this material 
in quarrying has not been difficult nor expensive as compared with 
many limestone quarry operations. 

One of the most pleasing results that has developed in the deepening 
of the quarry has been the improvement of the quality of the micaceous 
limestone with depth. This was indicated somewhat in the drilling 
records, but it was not expected that the increase in CaCO, downwards 
would be as great as the quarry, operations have proved to be the case. 
Selecting at random the results of 18 holes drilled for blasting, the 
following averages were obtained : 


Deptheieleetm race, 10-20 20-40 40-60 60-80 
CaCO seca tart 76.7 77.2 79.6 82.6 


The improvement in quality with depth is really impoverishment 
toward the surface by leaching. In places where the stone appears 
to the eye as solid and very little affected, very appreciable amounts 
of CaCO, may nevertheless have been removed by solution. 

The Valley Forge Cement Co. has one of the most modern plants in 
the State. The wet process is used. The two 223-foot kilns have a daily 
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output of 3000 barrels. The plant is the nearest one to Philadelphia 
and most advantageously situated in that much of its market can be 
reached by truck. 

Just to the north of the property of the Valley Forge Cement Co. 
the micaceous limestone was once worked extensively for lime burning, 
but this quarry was abandoned a number of years ago. 


Mogee Area. Just southeast of Norristown, in the vicinity of Mogee 
Station, close to the north bank of Schuylkill River, there are two 
operations in close proximity. The Mann Co., Inc. (formerly the 
Mann Iron & Steel Co.) is operating in an old quarry that was once 
used for lime. The present product is entirely crushed stone. The 
rock now being quarried is a thin-bedded band of blue dolomitic lime- 
stone containing many gash veins. Beneath these strata is a more 
massive gray dolomitic stone that is more expensive to quarry. At the 
very top of the section in the old quarry, there are some Triassic red 
shales and sandstones. The beds strike N.87°W. and dip 36°SW. 


Yoch and Roberts have a crushed stone quarry just east of the Mann 
quarry. For several years stone from this quarry was used for 
flux by the Alan Wood Iron and Steel Co. In the quarry there are 
several varieties of dolomitic limestone. They vary from blue to gray, 
and are of different grades with reference to hardness and manner in 
which they break. In some beds the stone breaks with a smooth frac- 
ture and appears to be of a gnarly character. A thin layer of Triassic 
red shales and sandstones caps the iimestones, as in the Mann quarry. 
The dip and strike in the two quarries are also similar. An analysis 
of the stone in the Yoch and Roberts quarry made in 1925 by the Ehret 
Magnesia Co. is as follows: Si0,, 1.65; Fe,O, + AI,O;, 2.20; CaCO,, 
57.10; MgCO,, 39.10. . 

Lukens and Yerkes operate a quarry about half a mile south of the 
Yoch and Roberts’ quarry. The quarry is an old one and the stone 
was formerly used mainly for lime burning. Since the World War, 
the entire product has been sold as crushed stone. The quarry is 
about 800 feet long with the strike, about 350 feet wide at the widest 
place, and 90 feet high at highest point. The beds are mainly massive 
and dip 30° to 45°S or even slightly more. The stone is all highly 
magnesian but of different grades of purity. Some of the buff-colored 
dense stone is almost pure dolomite but some of the light to dark blue 
varieties probably contain considerable silica. A few interbedded 
shaly layers are so decomposed that the material crumbles readily. 
The red clay overburden in places is only about 4 feet thick but in 
other parts of the quarry is as much as 25 feet. Some clay has also 
worked downward in the open joints. In one place the rocks have been 
badly shattered and the cavities are lined with small quartz crystals. In 
this material there is considerable malachite and some small masses of 
chalcopyrite altering to cuprite and malachite. Some of the malachite 
shows finely developed small crystals. These copper minerals in lime- 
stone are not common in this section so the occurrence is of some miner- 
alogic interest. The Triassic sediments that still exist only a short 
distance to the north and which may have originally extended over this 
quarry contain copper in a number of localities so that it is probable 
that they represent the source of the copper minerals observed here. 
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Conshohocken Area. No limestone quarries have been operated in 
the immediate vicinity of Conshohocken in recent years. Several were 
worked years ago on a large scale in the environs of the town and 
yielded stone for flux, lime, and building construction. One of the 
largest is close to Schuylkill River in the northwest part of the town. 
The stone is of the micaceous variety of the Conestoga formation. It 
was used largely for railway bridges, walls, and foundations. In the 
east part of town there are some large openings that yielded a good 
grade marble as well as micaceous stone for lime and for ordinary build- 
ing construction. The clay overburden is very heavy in places. Also 
in the north part of Conshohocken there are some old quarries that 
produced some dolomite as well as high calcium stone. These also had 
a heavy overburden of sand and clay. 


Marble Hall Area. At Marble Hall, about 3 miles northeast of Con- 
shohocken, there are three abandoned marble quarries. In the Journal 
of the Franklin Institute of September 1867, Theodore D. Rand gives 
the following description of one of these quarries. 

‘* About three-quarters of a mile west of Barren Hill, at Marble Hall, 
is the remarkable quarry of D. O. Hitner, Esq. This bed of marble, 
an altered Auroral or Trenton limestone, devoid of fossils, is nearly 
perpendicular, dipping 8S. 20°, E. 85°. The quarry itself is about 
sixty feet wide at the top, probably four hundred feet long and nearly 
or quite three hundred feet deep. The average thickness of the bed of 
white marble, which is of very fine quality, is about eight feet, but in 
one place it widens to twenty. Near the bottom of the quarry the bed 
of marble bends almost horizontally to the south-southeast, some fifteen 
or twenty feet, then again resumes its original direction. A few 
arches of the marble have been left to prevent the falling of the over- 
hanging side of this vast and dangerous-looking chasm. Whatever the 
pleasure with which one may explore its depths, there is a great feel- 
ing of relief on safely emerging from it. A remarkable feature of 
this quarry is, that, although so deep and in limestone rock, very little 
water occurs; a comparatively small pump keeps it always dry enough 
for convenient quarrying. 

‘“Except the marble, this quarry produces little of note to the miner- 
alogist. Some twenty years ago a mass was detached and the usual 
hoisting apparatus applied, which gave way. It was repaired but again 
the same result followed, when it was found that the mass was far 
heavier than the marble which they had supposed it to be, and from 
which it could not be told by the eye—it was sulphate of baryta or 
heavy spar, the specific gravity of which (4.3 to 4.7) is nearly double 
that of marble (2.5 to 2.7), so that while a cubic yard of the latter 
would weigh about 4200 pounds, the same bulk of the former would 
weigh over 7500.’’ 

It seems rather imprebable that barite such as descrihed by Rand 
actually was found, in these quarries. There is no present evidence to 
support the statement that it occurs there in large masses, or even in 
small quantities. Mr. Rand was an able mineralogist so one wonders 
whether his statement was not based on hearsay evidence of untrained 
observers. 

Of the three marble quarries at this place, two of them are now in- 
cluded within a golf course. There are a number of exposures of fine 
appearing marble in the surrounding territory. 


576 LIMESTONES OF PENNSYLVANIA 


One of the Marble Hall quarries yielded a dark blue marble of good 
quality. If one may judge from the pile of refuse about the pits there 
was not much loss. The stone in the blue marble quarry shows some 
close folding. 

Although Marble Hall, Henderson, and King of Prussia are the most 
prominent localities where marble has been quarried in the valley it is 
highly probable that other places exist where equally desirable marbles 
might be obtained. At present it is generally believed that the region 
cannot successfully compete with the marble districts of other States. 

Additional information of interest in regard to the marble quarries 
of Montgomery County is given in Rogers’ ‘‘Geology of Pennsylvania,”’ 
(1, p. 215) based on information obtained in 1853. 

‘The quarrying of marble in this district was commenced about 75 
years ago, by Daniel Hitner. For the last 15 to 16 years the average 
quantity sent from the quarries of Marble Hall, owned and wrought 
by the present proprietor, Daniel O. Hitner, has been about 25,000 
cubic feet. 

“‘The belt of marble is nearly three-fourths of a mile wide. Marble 
Hall, on the Perkiomen Turnpike, is the easternmost point at which 
good building-marble is wrought, though the belt is known to continue 
further. It extends thence to the Schuylkill nearly to the Chester 
County line. ' 

‘‘The largest quarry of all is that of Marble Hall; here the strata 
dip to 8. 20°E. about 85°, presenting in one or two places a flatter 
inclination. Thig quarry is not less than some 400 feet in length, and 
at the top is 60 or 70 feet wide. The greatest depth to which the 
quarry has been sunk is 265 feet. At this depth were procured the 
blocks of beautiful white marble sent by direction of the State of 
Pennsylvania, and by the City of Philadelphia, to the great monu- 
ment at Washington. At this depth the stratum of white marble, for 
which this quarry is chiefly wrought, has a thickness of 5 feet; but the 
usual thickness of this bed of pure white stone is 8 feet, that of the 
pure and clouded white together being generally about 20 feet. 

‘‘Mr. Hitner has quarried blocks 6 feet in thickness, though the 
general thickness of the blocks readily procurable does not exceed 
21% feet. 

““The only saccharoidal or statuary marble in this or any of the 
quarries, is found here at a depth of 120 feet, in a layer of only 6 
inches in thickness. It is of a yellowish white color and remarkable 
evenness of grain. 

““The white marble is used for monuments,.and for the finer archi- 
tectural purposes. It now sells for about one dollar per cubic foot. 

‘“To the south of the large quarry of Marble Hall, which, besides 
the white marble, yields much beautiful clouded or shaded stone, there 
is a quarry of blue and black marble, distant about 300 yards. This is 
owned by Mr. Lentz, but now wrought by Daniel O. Hitner. This 
blue and black marble now sells for about 40 cents per cubic foot. It 
is used chiefly for fronts of buildings, for monument bases, &e. The 
thickness of the good blue marble in this quarry is 22 feet, and that 
of the black variety 8 feet. 

‘“‘Besides these quarries in the vicinity of Marble Hall, there are 
others about three-fourths of a mile north from Spring Mill; one set 
owned by Robert T. Potts, another adjoining his by Mr. Peter Fritz. 
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The marble of Potts’ Quarry is chiefly of the clouded variety, besides 
a little white and some plain blue. The annual yield of this quarry 
is about 12,000 cubic feet. 

““The quarry owned by Fritz is at present but little wrought. 

‘‘Next in position to the westward, but still seated in the same 
belt, are two quarries westward of the Schuylkill; these are Hender- 
son’s and Brook’s, in Upper Merion Township. 

““Henderson’s, the nearest to the Schuylkill, affords a plain blue 
marble, besides a little white. Both of these quarries are wrought at 
present to only a moderate extent.’’ 

““The blue mottled limestone or marble of Whitemarsh, occurring 
at the quarries not more than three-fourths of a mile north of the 
northern limit of the Primal Strata, is evidently on the south side of 
the trough, or folded synclinal axis of the district. This is further 
proved by its great steepness of dip, about 80°. It is, moreover, of 
the maximum degree of metamorphism or crystallisation; contains 
talcose or micaceous laminae, and crystals of sulphuret of iron, &e. 


““Strontia. Near Mr. Hitner’s House, Marble Hall, there oceurs a 
thin bed of very ponderous rock, resembling closely a white erystalline 
marble. It contains, however, but a moderate proportion of carbonate 
of lime, and consists chiefly of the carbonate of strontia.’’ 


Plymouth Meeting Area. One of the areas of high grade dolomite 
in the county extends as a continuous east-west band along the Trenton 
Cutoff of the Pennsylvania R. R. just to the north of Plymouth Meet- 
ing. It appears from beneath the cover of Triassic red sandstones 
and shales about a mile northwest of Plymouth Meeting and extends 
to about one-quarter mile east of Williams where it turns back to the 
west in a loop that carries it just north of Cold Point and Hickory- 
town. It then turns eastward in another east-west band that passes 
through Whitemarsh, Camp Hill, Fitzwatertown and eastward. The 
loops in this continuous band of dolomite are due to the way in which 
the band and associated strata have been folded and later eroded. 

In the vicinity of Plymouth Meeting a number of quarries have 
been opened, most of which have long been abandoned. In the same 
section there are some old limonite iron cre pits. The chief reason for 
abandoning the quarries has been the presence of certain impure beds 
high in silica, alumina or iron. Also the overburden has been excessive 
in places. 

Half a mile west of Plymouth Meeting is the formerly worked quarry 
and plant of the Philip Carey Manufacturing Co. The rock quarried 
was a high grade dolomite that contains over 40 per cent magnesium 
earbonate, 0.75 to 1.50 per cent silica, alumina, and iron oxide, the 
balance calcium carbonate. The stone was used for the extraction of 
magnesium carbonate, the process of which has been described in an 
earlier part of this report. The best stone is about 60 feet thick and 
is a gray to dove colored, compact, brittle stone. Another good variety 
is distinctly mottled. A blue stone underlying the best beds was also 
utilized except where it contained less than 40 per cent of magnesium 
carbonate. Only blocks from 8 to 12 inches in diameter were used for 
magnesia. The smaller sizes were sold for concrete and road ballast. 
At present all the stone used is being purchased from the Cedar 
Hollow plant of The Warner Co. A typical analysis of the stone 


578 LIMESTONES OF PENNSYLVANIA 


from Cedar Hollow used by Philip Carey Manufacturing Co. is as 
follows: Silicate .70, R,O, .40, CaCO, 55.15, MgCO, 43.75. 

Just north of Plymouth Meeting, some quarries show good dolomite 
rock but these have not been worked for many years and the lime 
kilns are in ruins. > 

Going eastward, the first operating quarry is that of the Cox Lime- 
stone and Lime Products Corporation, located about 114 miles east of 
Plymouth Meeting. The quarry shows different varieties of stone, the 
best being a light colored dense dolomite. Some of the other stone 
is much darker. Part of the stone is greatly shattered. Red clay 
overburden, clay pockets and a great deal of water have been serious 
obstacles in the quarry operations. The company burns lime and seils 
erushed stone. ; 

‘Just east of the Cox quarry, the Johns-Manville Co. opened a quarry 
to obtain dolomite for the extraction of magnesia but did not work 
it long. Instead, the company buys the dolomite needed from other 
producers. 

The E. J. Lavino Co. worked a quarry in this band also but it is 
now abandoned. A cover of red clay about 15 feet thick was used to 
make brick in a nearby plant. The stone quarried was fairly uniform 
and of good quality, although there was a band of dark blue stone 
of poorer grade. The rock was badly shattered as is so common in 
the dolomite of this area. 

The most extensive quarry operation in this area is that of G. and 
W. H. Corson, who claim to be the oldest lime manufacturers in 
America. The stone is all dolomitie but varies somewhat in character 
in différent ledges. The best grade dolomite is a light cream-colored 
dense stone that analyzes as follows: S10, .80, Fe,O, .31, Al,O, .49, 
CaCO, 56.46, MgCO, 41.62. 

Beside this best stone there are some bluish and mottled varieties 
containing more silica. In a few places there are some thin shale 
partings. The quarry is about 500 feet long parallel to the strike, and 
360 feet wide. The area was worked over in a bench producing a face 
about 40 to 45 feet in height and is now being deepened by a second 
cut of 40 feet. It is believed that even a third cut of 40 feet can be 
made. The beds dip to the southeast at an angle averaging about 45°. 
The strike is about N.75°E. The beds range in thickness from 6 to 
40 inches. In places the rock is badly shattered so that a large 
quantity of small size stone is obtained in quarrying. At one time the 
clay overburden was used in the manufacture of brick. 

The stone from the Corson quarry is used mainly for lime, part 
of which is marketed as lump lime and part is hydrated. A stueco plant 
close to the property obtains all its lime from this company. A smaller 
part of the best quality stone is sold for the extraction of magnesia. 
The small stone obtained in quarrying and crushing is sold for crushed 
stone. The amount sold for extraction of magnesia is relatively small. 
Ordinarily about 60 per cent is used for lime and 40 per cent sold as 
crushed stone. 

The Blue Bell Lime Co. operates a quarry a short distance east of 
the Corson quarry. There are two openings, one on either side cf the 
Reading Railroad but only the one on the north side was being worked 
in 1931. Many years ago these quarries were operated for lime and 
for stone for the extraction of magnesia. The present plant was 
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erected in 1922. The stone is similar to that in the Corson quarry, 
although the quarry is not nearly as large and consequently fewer 
strata are exposed. Part of the raw stone is sold for flux, for the 
extraction of magnesia, for crushed stone and plans were being made 
to produce pulverized stone for agricultural use and for asphalt filler. 
ae of the stone is burned and sold either as lump lime or hydrated 
ime. 

In the band of dolomite that lies just north of the ridge of quartzite 
which underlies Cold Point and Hickorytown there are no working 
quarries. One quarry that lies less than half a mile almost direcily 
north of the Corson quarry exposes some good dolomite There are 
also two old quarries along the roadside about three-fourths mile 
northwest of the Corson quarry. 


Whitemarsh Area. There are some old quarries in the band of good 
dolomite a short distance west of Whitemarsh. The only operating 
quarry in this area is along the Bethlehem Pike at Whitemarsh exten- 
sively worked by the Keasbey-Mattison Co. to obtain dolomite for ex- 
traction of magnesia in their plant at Ambler. The stone is hauled 
there by truck. The smaller sizes resulting from crushing are sold 
as road metal or are thrown into abandoned portion of the quarry 
with the soil and dirt as waste for filling. Three kinds of stone can 
be readily distinguished in the quarry. The best is a light buff dense 
(cheese-like) stone such as appears in other quarries in the dolomite 
band, although in general somewhat coarser here. Another variety 
is whiter and somewhat lower in its MgCO, content. The poorest is 
a bluish to mottled stone, called ‘‘bastard’’ stone, less desirable be- 
cause much higher in silica. No attempt is made to separate the dif- 
ferent grades of stone. The stone is so highly jointed that in places 
it is difficult to recognize the bedding planes. The dip varies from 
20° to 830°SW. The quarry is about 450 feet long, 250 feet wide, and 
50 feet deep. The highway on the west side and a high tension power 
line on the south limit the extension of the quarry in those directions. 
A fine spring in the bottom of the quarry yielding 650 gallons per 
minute, more in wet weather, furnishes water that is sold to two water 
companies in the region. 


Oreland-Fitzwatertown Area. In the vicinity of Oreland and Fitz- 
watertown there are a number of dolomite quarries where lime was 
once burned. Several of these now lie within some of the golf courses 
of the section and are no longer worked. 

The most active quarry in recent years is that of F. Cairo and Son, 
located along the Bethlehem Branch of the Reading Railroad in the 
northwest part of Oreland. Although this quarry is within the 
dolomite belt, the stone is of poorer quality for lime, flux or other 
purposes for which high grade dolomite ig used than is that worked in 
the quarries just described. It is satisfactory for crushed stone for 
which use all of the production is employed. The quarry is an old one 
and is now about 600 feet long, 400 feet wide, and 50 feet deep. The 
beds dip about 40°S. The overburden of clay.over most of the quarry 
is less than 5 feet deep but in one portion 30 feet of clay was removed. 
The stone varies in color from light gray to bluish gray. The beds are 
mainly massive, ranging in thickness from 8 inches to 2 feet. The 
capacity of the quarry is said to be 200 tons. The stone has been sold 
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for the township and county roads. The location of the quarry be- 
tween the railroad, highway, golf club and creek renders extension 
much further in any direction impossible. 

About one-fourth mile northeast of Fitzwatertown, J. J. Cannon 
operates a small quarry to obtain dolomite for burning lime. The 
stone is a fair grade, finely crystalline, dense, buff-colored dolomite 
which is said to have shown on analysis 55.05 per cent CaCO,, 44.12 
MgCOs, and 1.10 insoluble material. It is improbable that the run 
of quarry is as good as this, however. The quarry is about 250 feet 
long, 125 feet wide, and 30 to 35 feet deep. The overburden averages 
about 314 feet. There are four kilns on the property. The lime is 
sold for farm use and for building construction. At one time a large 
quarry was worked at the road junction a short distance to the east 
of the present quarry. 

About a mile east of Fitzwatertown is a small quarry belonging to 
Merrill Margerum, last worked in 1929 for crushed stone. Some build- 
ing stone was also obtained here at times. This quarry shows a variety 
of stone, little good grade material in sight. Part of it is schistose 
and badly weathered. It is doubtful whether any good dolomite is to 
be found east of this place, although the band of limestone extends 
about 214 miles farther east, a short distance beyond Rubicam. 

In a number of other places in the Whitemarsh Valley, there are 
small abandoned quarries most of which were worked many years ago 
for building stone or to get stone to burn for agricultural lime . The 
stone is in places a mixture of dolomite and low magnesian limestone, 
and elsewhere micaceous limestone with occasional marble lenses. 
These quarries now have little economic value as sources of stone for 
any purpose. 


Analyses of Cambro-Ordovician limestone 


Quarry of Blue Bell Lime Co., Williams. 
Quarry of G. & W. H. Corson, Williams. 


Quarry of Cox Lime and Stone Oo. 1 mile east of Plymouth Meeting. 
Quarry of Joseph Leedom. Plymouth Meeting. 


Quarry of Philip Carey Mig. Co., % mile west of Plymouth Meeting. 


Analysis of 2 cars shipped Bethlehem Steel Co. 


Quarry of E. J. Lavino & Co., 1 mile west of Plymouth Meeting. 


Quarry of Deer Crushed Stone Oo., % mile north of Ivy Rock. 
Quarry of Lukens & Yerkes, Mogee. 
- Rambo quarry of Merion Lime and Stone Co., Bridgeport. 
to Bethlehem Steel Co. (Quarry now consolidated with MeCoy quarry of The Warner Co.) 
10. Merion quarry of Merion Lime and Stone Oo., Bridgeport. 

11. Quarry of Pennsylvania Lime Products Co., Shainline. 

12. Quarry of Norristown City Brick Oo., Shainline. 

a nace pe eee erat % mile §. EF. of Henderson. 

‘ uarry o niversa as Cement Co., 4% mile S. BE. Ki ssi 
15. Quarry of Erwin Stone Co., Port ube a ae 
Analyses made by Bethlehem Stee! Co. 
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Analysis of 22 cars shipped 
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MONTOUR COUNTY 


Montour County is well supplied with limestones as they outcrop 
in all the townships with the exception of Anthony, West Hemlock, 
and Mayberry. In West Hemlock, a band of limestones would out- 
crop except for the deep cover of surficial hillside debris. 

All of the limestones of the county of any consequence belong to 
the Helderberg (including Tonoloway) although some are also pres- 
ent in the Salina (?) and Tully series. 

When the Clinton iron ores were being mined in this section, the 
limestones were quarried for flux in a number of places. They were 
also used more largely for burning for agricultural lime in former 
years than now. The principal usage at present is for crushed stone 
for the highways and concrete structures. 


HELDERBERG LIMESTONES 


The Helderberg (including Tonoloway) limestones outcrop in rather 
narrow bands running approximately east and west. The southern 
one extends from Danville eastward through Frogtown, Ridgeville, 
and Grovania into Columbia County. The next band northward paral- 
lels Montour Ridge, enters from Northumberland County and passes 
through Mooresburg, just north of Mausdale and eastward into Co- 
lumbia County. These two constitute the remnants of an anticlinal 
fold in which the limestone over the arch has been removed by erosion. 

Another anticlinal fold with the two limbs uniting in the vicinity 
of Washingtonville has the southern band forming Limestone Ridge 
between Limestone and Liberty townships and the northern one ex- 
tending from Washingtonville through California and into North- 
umberland County. 

Within these areas of outcrop, the Helderberg limestones have been 
worked in many places but especially in the vicinity of Grovania, 
Mausdale, and Washingtonville. 

As in other counties in central Pennsylvania, the Helderberg of 
Montour County contains some high grade, low magnesian limestone 
that is suitable for the manufacture of high quality lime or for flux. 
It is interbedded with siliceous and argillaceous limestones, of much 
less value. Some beds fairly high in magnesia are also commonly 
present. When quarried on a small scale and sorted by hand the 
different kinds can be separated and used alone for the purposes for 
which they are best adaptable. On a large scale with steam shovels 
it would be difficult to work a quarry profitably if stone of uniform 
composition were demanded. For crushed stone all except the most 
shaly strata are acceptable. 


DESCRIPTION BY DISTRICTS 


Grovama Area. At Grovania, almost on the Montour-Columbia 
county line, is an old quarry that was described in detail by I. C. 
White in 1883. (2) This is known as the Grove quarry as it was long 
worked by Grove Brothers. It now belongs to Alonzo Mauser who 
has worked it in a small way for stone for a number of years. It now 
is leased by J. A. Savage, who works it for crushed stone. Mr. 
Mauser still gets out a’ ttle stone for burning. It has not been worked 
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continuously since its opening, which was probably long before 1883, 
but has been in operation in recent years to supply a good grade of 
stone for lime burning and a thin-bedded and harder siliceous stone 
for crushing for road building. Both varieties of stone are satisfac- 
tory for crushed stone. The quarry, which is located near the top 
of a small ridge with beds dipping steeply to the south, is drained 
by a tunnel that was driven through the overlying Marcellus shales 
and Oriskany sandstones into the Helderberg limestones. The quarry 
has been worked in an east-west direction along the strike about 
1400 feet. 
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Fig. 28. Limestone areas in Montour County. 
1.Alonzo Mauser. 2. John F. Sommers. 3. Mausdale Quarry Co. 4. D. J. 
Crossley. 5. Hagenbuch and Wagner. 6. Harvey R. Shultz. 


The following abbreviated section by Reeside (3, pp. 224-225) in 
which the various fossils found in each band are omitted, shows well 
the character of the beds present in the quarry. 


Section at Grovana 
Thickness 
in feet 
Limestones and shales of undetermined age, but probably New 
Scotland and .Oriskany, cut bys tumnel Fe... cw wns ce cis atefoceda 110 


Helderberg limestone: 


Coeymans limestone member: 
Sandstone, coarse (grains y to % inch in diameter), white; base 


filled with crinoid stems and other fossils; contains some chert.. 3.0 
Keyser limestone member: 

Limestone; irregular, crinoidal, “dark DblUC 5... 50.0. ccc esewveccecn 1.6 

Limestone, compact, light, blue, heavy bedded; conchoidal fracture 5.5 


Limestone, laminated, light gray to yellowish, platy. Has some 

solid 6-inch layers of light-gray rock, but for the most part is 

PAtHer SNA ye PATTEM NOL MLOSSIS | 5c iciceies a wise ic aan dose alee si sueleieiss 36.4 
Limestone; a peculiar pebbly stromatoporoid makes up whole of oc 
LOGIE) a siete cieleialuiciors s's.4)u sielsie ec csieie « se atala siete slevaie’s' 9 « ve ew wisieta'aiaiaiels As A 
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- Thickness 
*Keyser limestone member—Continued. in feet 
Limestone, blue, pure, with many transverse calcite seams; massive 
and somewhat nodular; composed almost entirely of stromato- 
poroids; has Y%-inch layer of shale at tOP ....-..eeeeeeeeeves 3.4 
MAIO.” “V.OLlOW Pecos vis levyeteisisinsne « ale, sun» © wcetele ip inie arian Ladle eee es eens 2 
Limestone, composed almost entirely of stromatoporoids ...... 5.6 
Shale, blue-black, with one or two limestone layers ..........-- 4.6 
Limestone, crystalline, blue, DPUTE ....--+ +s eeee cece cece reeceeees 1.3 
Limestone, crystalline, blue, pure, many transverse calcite seams .. 8 
Limestone, crystalline, blue, pure, massive; weathers thin bedded; 
has much black shale. Stromatoporoids throughout ............ 8.0 
Limestone, crystalline, blue, pure, massive; numerous transverse 
thin caleite seams; weathers thin bedded ...........cecccsssncn 10.0 
Limestone, heavy bedded, light gray; has great masses of vein 
CATCTUG: caes coreee bo oka eninge ial sbauavs eaplie ia) & 1e. ah welte (ae ohm apo 0, aro! CAT Oeil (pu ol wae hee Cnt 6.0 
Limestone, erinoidal, relatively -impure: <4... .sccseseer ewes ss -6 
Limestone, light gray, nodular; much shalier than the beds be- 
neath; weathers easily; ‘‘Bastard” limestone of the quarrymen ... 23.6 
SHAIGY ALPE SIA eee ce torele pl vung aieietele al sislin olives isyie sie iat = nual ta chate ieta ee ere. ai 3 
Limestone, irregularly bedded, somewhat nodular, dark gray; 
courses often separated by shale laminae ...........ccee-ceceee 11.6 
Totals thicknessc Of fb Wey ser. - «cis cinisyojonsyst cle! Misinohe a <taee eterno a ata le 122.5 
Tonoloway limestone: 
Limestone, dark gray, pure; conchoidal fracture; many transverse 
calcite seams; when unweathered is a massive unit though 1i-inch 
bedding is shown in the upper part and 6-inch bedding near the 
base; it is not nodular or platy; shows a persistent thin shaly 
VEUY Clam oc vhew, Gratin Mois ols aca eS AS ate! Pakerwtaapeitinas ice SOLD. we CE ela gale a ate 12.0 
Limestone, fissile, platy, dark gray; joints have yellow discolored 
DOLGErS Ms Goals dil vvelesrensiard vere, t than a cians as che alin otateietetagee ine Intro min steaks 10.0 
Limestone, fissile, platy, much weathered ..............-c2-eee- 6.0 
Limestone, solid, dark gray, banded in parts .............-....- 6.6 
Limestone, fissile, platy, much weathered, yellow; fresh surface is 
Garkk. (BTA: | Riis. c/a1e.stadeduagh a shelaha atv ote ie diver siathen «ttehereimaea ete! Mee alors alana 4.3 
Concealed 
Total pthickness Of" LOMOIOWEY cetotersistshai= x) tals oleieiotatels es atare ear Ne 38.9 


About half a mile west of Grovania, John F. Sommers is working 
in the same ridge to obtain stone for burning. He works a thickness 
of about 25 feet of thin-bedded blue limestone with shaly layers both 
below and above. The strata dip about 45°SE. The quarry is a 
long narrow opening along the strike. Thin black shale partings about 
an inch apart occur in the stone used. The overburden of clay and 
rotten rock is variable but in general sufficiently thick to be decidedly 
objectionable. Two of the 3 kilns were in use in 1929. 


Mausdale Area. For many years the Helderberg limestone has been 
worked in the vicinity of Mausdale and much stone has been removed 
from this section for flux, lime, and more recently for concrete work 
and road metal. 

In 1929 the principal work was being done by the Mausdale Quarry 
Co. (William K. Savage and Son) who had leased the old Maus 
and Bright quarries and were crushing stone for the State highway 
between Danville and Milton. The company was paying a royalty 
of 4 cents per ton in the Maus quarry and 5 cents per ton in the 
Bright quarry. In the Bright quarry there was an exposure of 27 
feet of hard gray to blue limestone containing many small calcite 
veins. This good stone is overlain by much shaly material that is 
worthless. A fault that cuts through the quarry also interferes some- 
what. \ 

In the Maus quarry, the layer of massive good stone is overlain by 
about 35 feet of shaly material. There are also some bad clay pockets 
where the limestone comes to the surface. The beds strike N78°R. 
and dip 33°NW. There are a few thin shaly partings within the 
ledge of good stone. Both of these quarries were at one time worked 
to supply stone for burning lime. 
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In the same band but a short distance to the east D. J. Crossley 
has burned lime in recent years. After removing a small quantity of 
overburden, a pure limestone was uncovered. The beds are about two 
inches thick and make up a total of about six feet. Under this thin 
material a massive blue gray limestone occurs, full of calcite veins. 
Many clay seams which average about three inches thick seem to be 
regularly alternated with the limestone. The grayish blue limestone 
is by far the best quarry rock in the locality. It has very little ap- 
parent variation in quality and structure. The clay seams often 
termina e in a shaly and slaty formation which is splintery and fragile. 
This quarry is owned by William McMahon, and was formerly operated 
by Charles Cook. It has produced 1200 to 1400 bushels of lime per 
week under the Crossly management. 

The Russell quarry is across the ridge, and was formerly operated 
by the Philadelphia & Reading Coal & Iron Company to supply their 
Danville furnaces. Here the chief formation is the Tonoloway which 
is about 70 feet thick. The chief bed, although inaccessible for close 
study, showed the platy appearance of the Tonoloway and was di- 
rectly beneath the Stromatopora bed of the Keyser. The ‘‘bastard”’ 
limestone overlies the Stromatopora bed, and in this quarry is approxi- 
mately 20 feet thick. The strike of the rocks here is practically the 
east-west strike noticed in many quarries. The dip is 35°S. The 
quarry was operated along the line of strike. The material was used 
ehiefiy for lime. 

Another locality in the same band is the Strickler quarry in the 
southeastern part of Liberty Township. This quarry is partially in 
the Tonoloway formation, as can be easily recognized by the thin and 
flaggy aspect ‘of the beds and the overlying massive Barspiatenons bed 
of the Keyser. 


Washingtonville Area. The principal limestone operations in the 
Washingtonville area are in Limestone Ridge, that extends from the 
borough of Washingtonville westward and slightly south to the county 
line. In this band a great many quarries have been worked to supply 
the vicinity with agricultural lime. Old lime kilns are in evidence in 
several places. In recent years some lime has been burned but there 
seems to be little profit and the amount of lime produced annually 
is small. 

In 1929 the principal working quarry in the region was that operated 
by Perey Hagenbuch and Harry Wagner, located about 142 miles 
southeast of Limestoneville. Hagenbuch was taking out stone to burn 
for agricultural lime and Wagner was producing crushed stone for 
road use. The quarry is opened in the nose of the hill. The quarry 
face is about 50 feet high. The lowest stone exposed in the quarry, 
about 20 feet in thickness, is a massively bedded blue stone that breaks 
readily, above which is interbedded shale and limestone, largely waste. 
The beds strike N70°K. and dip 18°SE. 

Farther east in Limestone Ridge there are a number of quarries 
all of which were idle in 1929 with the exception of the Schultz quarry. 

The largest quarry is the one operated by Alex Billmeyer. It is 
situated along the north side of Limestone Ridge formed by the 
southern flank of the Milton major axis. Here the limestone beds 
are from-one to three inches thick and are quite shaly. These thin 
beds are overlain by a somewhat shaly and sandy soil approximately 
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four feet deep. Below this sandy and shaly limestone the more mas- 
sive limestones occur, and here the thickness of the individual beds 
averages six inches. The total thickness of the massive limestones is 
about 35 feet and the strike is N75°E. and the dip, 18°SE. 

Five kilns on the property were used only as the farming com- 
munity demanded lime. Practically all the limestone quarried in this » 
area is burned. § 

The Umpstead quarry is directly opposite the Billmeyer working 
and is in practically the same beds. It is not as large and supplies 
three small kilns. , 

The Harvey R. Shultz (formerly Coleman) quarry is in a narrow 
valley due east of the other operations, and supplies one kiln. This 
quarry has been in operation for only a few years but the opening 
of the others dates back to 1866. The quarry face is 25 feet high. 
The beds dip southward into the hill. In the quarry the rock seems 
to be quite thin and flaggy and is dark in color. It is most likely 
the Tonoloway member. This dark limestone, overlain by a more 
massive blue rock, is hard and has a few fossils on the weathered 
surfaces. Some limy shales near the base of the quarry seem to grade 
into the pale green shales of Salina age. 

About half a mile north of Washingtonville along the road to 
Strawberry Ridge, there are several abandoned quarries. These be- 
longed to Messrs. Moser and Seidell and were abandoned on account 
of flooding. They had been worked steadily until 1910 when an under- 
ground stream was struck. Flooded conditions rendered a detailed 
investigation impossible. 

OTHER LIMESTONES 


Salina limestones. White in his report on Montour County assigned 
some beds to the Salina that seem to belong to the Tonoloway. How- 
ever, within the Salina there are some limestones interbedded with 
shales that surely belong to the Salina. They seem to have no economic 
importance. 


Tully limestone. The ‘‘Tully’’ limestone has been reported in Lib- 
erty Township and can probably be found elsewhere if search is 
made. It has been described as outcropping in the road at the eastern 
line of Liberty Township, one mile south of Shillisquaque Creek as 
‘*20 feet of shaly limestone, ashen gray on its weathered surface, but 
dark blue on fresh fracture.’’ It has little, if any, economic value. 
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NORTHAMPTON COUNTY 


Northampton County is well supplied with limestone of several dif- 
ferent grades and suitable for various purposes. It is the principal 
cement producing county of Pennsylvania and includes within its 
borders the major portion of what is called the Lehigh Cement Dis- 
trict. In importance, the Portland cement industry of the county 
overshadows all other branches of the limestone industry, yet much 
limestone has been utilized for other purposes. Many attractive stone 
houses throughout the county are constructed of local limestone. 
Among these are the old Moravian buildings in Bethlehem. Old 
quarries worked for stone for lime burning are common. Some of the 
.stone was burned in kilns near the quarries but some was hauled 
several miles to be burned. A number of blast furnaces within the 
county used local iron ores and local limestones. These furnaces are 
nearly all gone now, but the Bethlehem Steel Co. with its large modern 
furnaces uses some of the local limestones for flux. With the excep- 
tion of the cement limestones, practically all of the limestones of 
the region possess the requisite qualifications for crushed stone for 
road metal and concrete. An increasing quantity is being crushed 
each year when normal conditions prevail. 

The limestones of Northampton County are in pre-Cambrian, Cam- 
brian, Canadian and Ordovician formations. Nearly all of them are 
within the Great Valley that crosses the south central part. Saucon 
Valley, half of which is included within the county and which is an 
off-shoot of the Great Valley, is similarly floored by Cambro-Ordovician 
limestones. There are a few detached areas of limestones within the 
Martinsburg formation to the north of Weaversville. 


Table of limestone formations of Northampton County* 


Thickness 
Ordovician: in feet 
Martinsburg shales and slates with some interbedded limestones in 
Tey NOCAILILION, «.. 2's sratetire 5 cies eaeiese nae Sie ails, 36 sloisals fe sienae wav va 
Jacksonburg limestone, argillaceous limestones used in manufacture 
Ola ort And COmMmen tae creme tects afale isl 2 + eietats.« chiue lees 600+ 
Canadian: 
Beekmantown limestone, interbedded low and high magnesian lime- 
Seta, Re ob Sen Peco 6.5 Sh CROs De oe ene ore 1000+ 
Conococheague (Allentown) limestone, dolomite limestones con- 
taining fossil algae, Cryptozoon proliferum .....--eeeeeceeeee 1500+ 
Cambrian : 
Tomstown limestone, shaly and massive dolomitic limestones ...... * 1000+ 
Hardyston sandstones and quartzites, containing no calcareous matter 250+ 
Pre-Cambrian : 
Light (Byram) and dark (Pochuck) colored gneisses, principally 
IZTEOUS, NOSCALCATEOUSINALLEL (Ante. sic. + «isistalele reso sieeua ms «!ee Kd 
Franklin limestone, coarsely crystalline metamorphic marble contain- 
ing flakes of graphite and associated with graphitic schist .... 200+ 


* This column is arranged according to the classification of the Pennsylvania Survey. The 
author prefers the U. 8. Geological Survey classification which does not recognize the Canadian 
system, but places the Oambrian-Ordovician contact at the base of the Beekmantown. 


587 


588 LIMESTONES OF PENNSYLVANIA 


CHARACTER OF LIMESTONES 
PRANKLIN LIMESTONE 


About 2% miles north of Bethlehem, on the west side of Monocacy 
Creek, an outcrop of Franklin limestone covers a few acres. The lime- 
stone is completely metamorphosed to a coarse-grained white marble 
containing numerous graphite flakes and many silicate minerals. It 
is intimately associated with graphitic schist and gabbro although the 
exact relations of these rocks cannot be determined from the outcrops. 
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Fig. 29. Limestone areas in Northampton County. 

1. Bethlehem Mines Corp. 2. William Roberts. 3. John Walz. 4. C. Warne. 
5. T. H. and C. H. Groman. 6. Trumbower Co., Inc. 7. Northampton Quarrying 
Co. 8. Lawrence Portland Cement Co. 9. Universal Atlas Cement Co. 10. Lehigh 
Portland Cement Co., Bath plant. 11, Keystone Portland Cement Co. 12. Penn- 
sylvania-Dixie Cement Corp., Plant No. 6. 13. Pennsylvania-Dixie Cement Corp., 
Plant No. 5. 14. Pennsylvania-Dixie Cement Corp., Plant No. 4. 15. Lone Star 
Cement Co. of Pennsylvania. 16. Nazareth Cement Co. 17. Hercules Cement 
pe i Lehigh Portland Cement Co., Sandts Eddy Plant. 19, Alpha Portland 

Yement Co, 
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The rock is similar in character and of approximately the same 
age as the famous Franklin limestone of New Jersey so extensively 
quarried in the vicinity of Franklin Furnace and McAfee. The fol- 
lowing analyses show the general character of the rock: 


Analyses of crystalline limestone quarried by Monocacy Stone Co. 


A B A B 

aa as Wonces BepE MODs | RIO Ie es at 2.08 2.78 
MwOie 2 4538? 94 SE ECAC mee Fc, 94.74 93.46 
RIO oho y ae 21 69  MgCO, ...... 1.96 1.75 
om eee 37 Shae Bue ote 26 39 


Sample A, medium grain and dark; B, coarsely crystalline white rock. 


A few years ago a quarry was opened along the creek by the 
Monoeacy Stone Co. and considerable stone was shipped to some of 
the cement mills in the vicinity that require additional high calcium 
limestone low in magnesia. The rock in this quarry is so crushed 
and sheared and contains such an unusually large amount of silicate 
minerals that it was necessary to discard a considerable quantity of 
the stone and the quarry did not prove profitable. From the surface 
indications it would seem probable that much better material could 
be obtained from other parts of the property. An average analysis 
of 50 tons of stone gave the following results: CaCO, 90.49, MgCO, 
2.10, SiO, 7.39. 


CAMBRIAN AND CANADIAN LIMESTONES 


The three Cambrian and Canadian formations have been described 
on previous pages in discussing the same formations in Berks and Le- 
high counties, and the reader is referred to those pages for further 
information. Stone from all three of these formations has been quar- 
ried for fiux, for lime burning, and for crushed stone. The regular 
position of the Tomstown limestone is near the south side of the lime- 
stone valley, with the Allentown and Beekmantown outcropping in 
successive bands farther north. This order is correct in the main but 
here and there structural features such as folds and faults have com- 
plicated the arrangement. 


The Beekmantown, containing low and high magnesian beds, has 
been used somewhat for cement manufacture by selecting the high 
calcium stones only. The variations in composition have been well 
shown at a quarry formerly worked by the Industrial Limestone Co. 
near Hanoverville on the Lehigh & New England Railroad about 4 
miles north of Bethlehem. Some low magnesian layers of the Beek- 
mantown limestone were found originally at this site and, on the 
assumption that a large body of such stone was present, a cement com- 
pany called the Lily White Cement Co. was organized and the con- 
struction of a Portland cement plant started. High magnesian stone 
was encountered on further examination and the cement project was 
abandoned. The quarry did, however, furnish considerable low mag- 
nesian stone that was shipped to one of the cement companies but 
the bulk of the stone was burned for lime. Some gnarly, highly 
siliceous layers have been crushed for road metal and concrete. Prof. 
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D. 8. Chamberlain, Lehigh University, made a detailed study of some 
of the layers exposed in 'the quarry face a few years ago, particularly 
with reference to a prominent dolomitic bed. A photograph of the 
quarry (Pl. 34) and a table of analyses are abstracted from his report. 


Analyses of limestone from. Industrial Limestone Co. quarry, 


Hanoverville 
(D. 8. Chamberlain, analyst) 

No. Sio, Fe,0,+ Al,O, Oad0, MgO, 
1 le er Rani poko Aewcar ia wen 5.74 3.72 86.75 2.81 
Ee AG i scehetee aoe tere acer airs 4.30 1.48 61.80 32.50 
Biv re teenie aires oe 6.28 10.82 41.06 40.90 
DO ire elesniaksl iis lege neve 3.68 1.84 64.80 30.03 
i erevc scneievd ciate orate 2.42 12.46 85.50 ’ 1.25 
GRE asters cttake's are 5.18 17.78 38.10 38.05 
UE Pere Sie seek ote She ances 6.30 1.14 89.25 2.34 
Sila wevkats emratete see 5.40 1.12 55.60 38.60 
Des ev Siei0ts alls Sheeran .shale 3.82 17.54 57.65 21.02 

DADS TR et dencn steiicels tas ede 7.46 0.50 88.94 2.85 

TVs te etece eieraie «karat 5.64 1.18 78.00 15.80 

Rare ettates of ees see 4.20 0.46 89.85 6.44 

LOM ees ciescstete ate Sa 4.06 9.14 79.55 6.33 

A Wt Go: shaas, Siehetona's 5.80 5.58 54.53 34.05 

Dit Taacetnenencasvanscs: ets 4.34 10.50 80.00 4.89 

L Ge ee versareeeh te ssi ars 6.56 0.82 56.85 36.65 

fe Mee ahatetarcreteta: « siaeps 5.70 0.24 92.45 2.02 

Stee tore ckviee seus ate 6.48 4.04 88.45 2.77 

LO ees dih see aceisteeiet 4.88 0.82 55.44 38.94 

Di Pet ctsis cuss aerate ae 6.52 0.88 55.15 38.21 

PI Dad ee ROR are, 5.54 5.08 84.97 3.73 


The stone shipped from this quarry to one of the cement plants is 
shown in the following analyses: 


Analyses of limestone from quarry of The Industrial Limestone Co. 


A B C 

CaO Meee ants Att 94.37 92.70 96.50 
MeODW sca ih a te 2.24 4.15 1.76 
AUG eee ee ee . 0.74 0.34 0.28 
SiO eter. eee 2.26 1.5 0.54 


Along the Central Railroad of New Jersey a quarter of a mile north 
of Catasauqua the Lawrence Portland Cement Company operated a 
limestone quarry in the Beekmantown formation for many years. The 
rocks low in MgCO, were shipped to the cement plant at Siegfried and 
those containing too much MgCO, for cement were sold to the Crane 
Iron Company for flux. At times tha company was able to use 75 per 
cent of the output for cement but at other times scarcely 25 per cent. 
In most, cases the MgCO, content for each bed of rock was fairly uni- 
form but in parts of the quarry a certain stratum was suitable for 
cement but changed in composition sufficiently to render. it undesirable 
in other parts. Under the guidance of the chemist the quarrymen 
learned to detect the difference in appearance of the rocks low and 
high in MgCO, so that their separation was easy. Naturally, steam 
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shovels could not be used as the different kinds of rocks were thrown 
‘down together in blasting. The following analyses taken at approxi- 
mately equal distances starting from the northwest corner and going 
in turn along the north, east, and south faces have been furnished by 
the Lawrence Portland Cement Company: 


Analyses of limestones in quarry 1% mile north of Catasauqua 


z 2 3 4 5 6 7 8 9 10 11 
CaOOsi | -= =.=} 82.12 | 85.50 | 79.65 | 79.08 75.50 85.32 76.94 | 87.23 92.57 | 88.30 | 45.63 
Me COs eso 22262 | 4.81 | $3.44) 2198) 8:85 6.07 4.07 4.73 | 4.58 5.10) 3.13 | (6:04 
AlzOs+Fe203 _----- 3.95 | 2.14) 4.95 | 5.09 5.41 2.68 4.76 | 1.87 1.22) 3.05 | 2.85 
BIOS te eee ee 9.02 | 7.82 | 12.91 | 12.38 12.81 7.48 18.90! 5.56 1.941! 6.18 | 5.70 


These examples show the care that must be taken when studying the 
Beekmantown limestones to avoid being deceived as to their real 
character when there is only a limited outcrop. 


JACKSONBURG LIMESTONE 


The Jacksonburg limestones outcrop in a definite band that crosses 
the county, passing through Northampton, Bath, Nazareth, Stocker- 
town, and Martins Creek. The characteristics of the Jacksonburg 
limestones have been rather fuliy described in the chapters on Berks 
and Lehigh counties and will not be repeated here. Throughout North- 
ampton County the division between the basal portion called ‘‘cement 
limestone’’ and the thicker upper part called ‘‘cement rock’’ is more 
definite than in the other counties and yet considerable difficulty is 
experienced at times in making the separation. The ‘‘cement rock”’ 
portion outcrops just to the south of the Martinsburg slate hills with 
the ‘‘cement limestone’’ band on the south side next to the Beekman- 
town limestones. 


A plant, whose quarry is lovated near the northern margin of the 
belt and working the upper beds, will need to add high grade lime- 
stone to the ‘‘cement rock,’’ and a plant with a quarry near the south- 
ern margin of the belt and working the basal beds may need to add 
some clay at times. The old Penn Allen and the Dexter (now Penn 
Dixie) companies show this very well, the former finding it necessary 
to add limestone from other points, while the latter occasionally is 
required to add some clay. 


In general the ‘‘cement rock’’ toward the western part of the dis- 
trict runs too low in CaCO, and the plants located there must buy 
limestone. The rock in the central and eastern part of the belt aver- 
ages almost the desired composition for Portland cement, but requires 
at times a small admixture of clay. 


The change in composition of the “‘cement rock’’ in depth is well 
shown in the following series of analyses of rock in a 350-foot boring 
made by the Universal Atlas Cement Company in their quarry at 
Northampton. The last 40 feet penetrated was evidently the under- 
lying cement limestone while occasional other high lime analyses are 
explained by the presence of layers of pure limestone interbedded with 
the argillaceous limestone (‘‘cement rock’’). 
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Analyses of ‘‘cement rock’’ in 350-foot boring in quarry of Universal 
Atlas Cement Co., Northampton 


AlzO 


Depth, feet SiOz 


45-50 
Average of 
first 59 feet 


Average of 
50-100 feet 


100-105 
105-110 
110-115 
115-120 
120-125 
125-130 
130-135 
185-140 
140-145 
145-150 aa 
Average of 
100-150 feet 


150-155 
155-160 
160-165 
165-170 
170-175 
175-180 


Fe 


8 
20s CaCOs MgCos Total 


nae Average of 
150-200 feet 


200-250 feet 
250-255 
255-260 
260-265 
265-270 
270-275 
275-280 
280-285 
285-290 
290-295 
295-300 
Average of 
250-300 feet 


4.33 | 98.39 


345-350 
Average of 
300-8350 feet 


AleO3 
Depth, feet SiOz Fe20s CaCOs MgCOs Total 


17.22 | 


| 11.08 


69.28 | sricly pee! 


es | 72.69 


5.88 78.53 | 3.58 | 99.07 


In addition to the substances given in the above analyses small quan- 
tities of TiO,, FeO, MnO, P,O,;, SrO, CaS, K,O, and Na,O have been 
found in the ‘‘cement rock’’ of the region. 


The effect of these in de- 
termining the quality of the cement is problematical. 


H. M. Ullman 


and J. W. Boyer, in a paper in Chemical Engineer, November, 1909, 
give a series of determinations of TiO, in specimens of ‘‘cement rock’’ 


from this region. 


They range from 0.14 to 0.24 per cent. 


Meade (5, :p. 50) gives a complete analysis made by himself of a 
sample of ‘‘cement rock’’ from the quarry of the Dexter Portland 
Cement Company that has practically the correct composition for burn- 


ing. It is as follows: 


Complete analysis of ‘‘cement rock’’ from quarry of Dexter Portland 


Cement Co. 
CaO ceases 41.84 
MeOipe-a orc: 1.94 
Na. sone ” 0.31 
KO Wetter ors 0.72 
PO gs tt oe 
Ses. eines 0.33 


OTReas eee 0.75 
COP. ee 32.94 
HOw Ake . 1.55 

Total . 100.32 


NORTHAMPTON COUNTY 593 


The writer has made careful search for fossils in the ‘‘cement rock”’ 
of the region but has found only one specimen in the typical black 
argillaceous limestone. This is a fairly well preserved specimen of a 
graptolite found in the old quarry of the Coplay Cement Manufactur- 
ing Company in Lehigh County. It is probable that the carbonaceous 
matter of the rock which causes the dark color is mainly due to the 
remains of graptolites that disintegrated during the metamorphism 
which the rock has undergone. 

The occasional layers of crystalline limestone which are locally in- 
terbedded with the true ‘‘cement rock’’ contain abundant fossils, most 
of which, however, are fragmentary. They can scarcely be recognized 
except on weathered surfaces. At the large quarry of the Universal 
Atlas Cement Company and also the one near Howertown many crinoid 
stems, bryozoa, and brachiopods have been found. 

In many quarries it is difficult to determine the bedding planes unless 
an interbedded pure limestone stratum can be found. Where these 
are absent the quartz and calcite veins, which, in general, are present 
along the bedding planes, are useful in determining the structure. 
Almost invariably the ‘‘cement rock’’ strata are greatly crumpled and 
yet have low dips. The normal dip is toward the northwest beneath 
the Martinsburg slates, which constitute the slate hills, but in many 
quarries some beds can be found dipping in other directions. 

When the region was subjected to the great dynamic forces which 
formed the Appalachian folds the ‘‘cement rock’’ strata were so weak 
that they yielded by minor folding and faulting, resulting in local 
thickening of the different layers but without producing high angles 
of dip. In very few places can one find the ‘‘cement rock’’ dipping 
more than 45° and usually the dip is much less, while in the adjoining 
limestone belt vertical or even overturned beds are common. 


The erumpled character of the ‘‘cement rock,’’ the absence of any 
beds sufficiently distinct to be recognized in different openings, and 
the lack of any continuous or approximately continuous section across 
the belt normal to the strike render the exact determination of the 
thickness impossible. The local thickening of the beds due to com- 
pression also needs to be taken into account in any. estimates of 
thickness. 

In the 350-foot bore hole of the Atlas Cement Company described 
above, 310 feet seems to be ‘‘cement rock’’ and the last 40 feet to be 
the underlying ‘‘cement limestone.’’ The rocks here, although some- 
what crumpled, were sq nearly fiat that we can safely assume 300 feet 
of cement rock strata. As the bore hole was started in the bottom of 
the quarry with somewhat more than 100 feet of ‘‘cement rock’’ above 
it, the total thickness of ‘‘cement rock’’ in that place is at least 400 
feet. This is not believed to be the maximum thickness within the 
region. 

This decided difference in thickness of the ‘‘cement rock’’ may be 
partially due to local thickening as the rock yielded under compression 
at the close of the Ordovician and Carboniferous periods, but is mainly 
explained by a greater deposition of muddy calcareous beds in the 
region of Lehigh River than took place elsewhere. 

The ‘‘cement rock’’ rests conformably upon the underlying ‘‘cement 
limestone.’’ In some places the basal beds seem to dovetail into the 


9? 
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upper beds of the underlying purer limestone. This is seen in the 
quarries of the Pennsylvania Cement Company (now Penn Dixie) east 
of Bath. 

The ‘‘cement rock’’ is conformably overlain by the shales and slates 
of the Martinsburg formation. In many places in the district glacial 
clays containing many cobbles and boulders overlie the ‘‘cement rock.”’ 
This overlying debris, which must be removed before the rock is blasted 
down, is as much as 15 feet thick in depressions in the former land 
surface, although the average thickness of this cover is probably less 
than 5 feet. 


MARTINSBURG LIMESTONE 


In the vicinity of Catasauqua and Seemsville some limestones rather 
high in magnesia appear to be interbedded with the Martinsburg slates. 
These have been quarried in several places to get stone to burn for 
agricultural lime and a small amount of stone has been quarried for 
road metal. These quarries have all been idle for several years. 


Inasmuch as the author intends shortly to prepare a detailed de- 
scription of the geology and mineral resources of Northampton County 
for publication by this Survey, descriptions of all the quarries will 
not be given here. Instead little more will be attempted than to de- 
scribe the working quarries and the special adaptabilities of the lime- 
stones of the county. 


GENERAL UTILIZATION 


Building Stone. Notwithstanding the fact that there are some fine 
old stone houses built of local limestones there is not a quarry of any 
consequence within the entire county that is being worked or has re- 
cently been worked for the purpose of obtaining building stone. Oc- 
casionally walls and foundations are constructed with limestones from 
the Tomstown, Conococheague (Allentown), or Beekmantown but it is 
rare in recent years to have an entire house built of this material. 
The principal reason for this is the lack of good stone. Perhaps the 
chief reasons for this lack of good stone are the shattered character of 
the rock, the irregularity of the joint planes, the curvature of the beds 
and the presence of numerous veins of calcite and quartz, all of which 
are the result of the intense compression to which these rocks have 
been subjected at several different times since their deposition. Other 
reasons are the irregularity of the beds and their great variation due 
to the shallow water conditions that prevailed throughout the greater 
portion of the periods of deposition. Under these conditions rectangu- 
lar blocks of rock are difficult to obtain, the amount of waste rock is 
excessive, and the labor required to dress the stones is prohibitive. In 
certain quarries some of the strata might be used to advantage for 
building and the less desirable stones used for ballast or for flux. 

Another objection to some of the limestones for buildings is their 
change of color on weathering. Most of the limestones are dolomitic 
but the magnesia content varies in the different layers. When fresh 
the rock is all bluish but on weathering the more dolomitic layers be- 
come much whiter than the others. The limestones that border the 
cement rocks have a tendency to become blotched on weathering on 

account of their heterogeneous composition. 
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Notwithstanding these difficulties, however, limestone has been used 
in the past for foundations and occasional buildings and will no doubt 
long continue to be quarried for local use. 


Fluxing stone. The Tomstown, Conococheague, and Beekmantown 
limestones have been worked to supply fiuxing material for the numer- 
ous iron furnaces that have been operated between Easton and Cata- 
sauqua. Most of the furnaces were built when the iron mines of the 
region were in operation and have since been abandoned but, in a few 
places, especially in the Bethlehem district, the small furnaces have 
been replaced by large ones requiring far more flux and they in part 
still rely upon local quarries for their supply. 

Although the limestones of the area are being used extensively it 
eannot be claimed that they are entirely satisfactory. The great ad- 
vantage in their favor is their proximity to the furnaces. Consider- 
able limestone of superior quality is shipped into the region from New 
Jersey and from Lebanon County. On the other hand the Parryville 
Iron Company at Parryville long obtained fiuxing limestones from a 
quarry near Northampton and the New Jersey Zine Company operated 
a quarry at Allentown to obtain flux for its Palmerton plant. 


The worst feature of the limestones of the area for flux is the pres- 
ence of occasional sandy or shaly beds with a high percentage of silica. 
Solution cavities filled with clay are frequently encountered. These 
are more abundant than they would have been if the strata had not 
been so greatly shattered and deformed by earth movements. Deep 
solution pits or pockets filled with clay are numerous and, make the re- 
moval of the overburden expensive. These rocks are so variable in 
character that careful sampling and usually core drilling are required 
to determine their availability for use for flux. Experience has shown 
that most properties so prospected have been rejected as undesirable. 

The largest quarry now being operated in the region for limestone 
flux is owned by the Bethlehem Mines Corporation and is located im- 
mediately across Lehigh River from the Bethlehem Steel Co. plant. 
The rock belongs to the Conococheague formation. The quarry is 
about 1500 feet long and has been advanced into the hillside about 600 
feet. The height of the quarry face is about 70 feet. The rock is a 
dolomite which is hard but considerably shattered. Although the 
strata are both folded and faulted the general strike is northeast-south- 
west with an average dip to the northwest of about 20°. The average 
composition is about as follows: CaCQO,, 53 per cent; MgCO,, 41; 
Al,O,+Fe,0,, 2; SiO,, 4. 

The quarry was acquired by the present owners in 1916. Previously 
it had been operated for commercial stone and for lime burning by the 
Chapman Quarries Co. 

The larger sizes, 2144 to 6 inches, are used for blast furnace flux and 
the smaller sizes, graded into 9 classes between dust and 21% inches, 
are washed and sold for commercial purposes. 


The location of the quarry in proximity to the blast furnaces is the 
most desirable feature of this operation. The stone is transported 
across Lehigh River and the railroads to the furnaces by aerial tram. 
The greatest obstacle in the operation of the quarry has been the heavy 
clay overburden and the occasional deep clay pockets and rotten stone. 
The quarry and crushing plant are well equipped with electric shovels, 
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steam haulage to the crushing plant, crushers, screens and washing 
plant. The estimated annual production is 360,000 tons of fluxing 
stone and 250,000 tons of washed commercial stone. Since 1916, the 
quarry has furnished 2,930,000 tons of fluxing stone and 1,340,000 tons 
of commercial crushed stone. 

The Bethlehem Steel Company at one time obtained similar fluxing 
stone from quarries at East Allentown and some Tomstown dolomite 
stone, in which there was considerable shaly material, from near Red- 
ington. These quarries are now abandoned. 


One of the extensive quarries once worked for flux, but abandoned 
perhaps 40 years ago, is the Glendon quarry along Lehigh River and 
Central Railroad of New Jersey, about 2 miles southwest of Easton. 
It was formerly owned by the Glendon Iron Works and worked to sup- 
ply their furnaces with fluxing stone. The quarry is approximately 
1200 feet long, has been advanced into the hillside about 400 feet, and 
has a face about 175 feet high. The flat quarry floor is just about the 
level of the railroad tracks. The stone is a dolomite belonging to the 
Conococheague (Allentown) formation. The beds are moderately 
thick, averaging about 1 foot, but with some beds 2 feet in thickness. 
There are a few interbedded black shale bands. Some layers contain 
Cryptozoon proliferum. Near the front of the quarry the beds are 
complexly folded and faulted; farther back they are fairly regular but 
show one broad anticline. The general strike is about N.52°E. with a 
dip of 20°SE. The overburden was thin, probably averaging no more 
than 3 or 4 feet. 


Lime. Most of the quarries of this region have been worked for 
limestone to be burned for lime. As in all other parts of the State, the 
small lime kilns operated for local supply have now been largely aban- 
doned, athough here and there some of these small kilns still are oper- 
ated at times. In only a few places.has any large lime plant been de- 
veloped for the shipment of lime to other sections. Unless extreme 
care is taken it is not possible to produce lime of uniform composition. 
The lime produced in almost any part of the county is satisfactory for 
agricultural use and for plastering but it would be difficult to produce 
lime for the chemical trade. One of the most important lime plants of 
the region was that of the Industrial Limestone Company near Han- 
overville, described on a previous page. This company had well 
equipped kilns and operated for several years, but has recently been 
abandoned. 

It is doubtful whether there will be any large lime operations in 
Northampton County inasmuch as the region can be so readily snp- 
plied with the highest quality lime from Montgomery, Chester, and 
Centre counties, and the use of lime on the soils has greatly declined. 


Crushed stone. As in other parts of the State, the Cambro-Ordovi- 
cian limestones of this section have been extensively used for roads and 
for concrete aggregate. Except for occasional shaly bands, practically 
all the stone will meet the rigid specifications of the State Highway 
Department. Scores of quarries have been opened to supply local de- 
mands but most of them are of moderate size. In the vicinity of the 
larger towns, some fairly large quarries have been developed to supply 
the demands for concrete material. 
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In the vicinity of Easton, a number of quarries have been worked 
for crushed stone for general conerete and highway use. Along the 
Delaware River road below Easton, the Tomstown and Conococheague 
limestones have been worked in several places. Most of these were 
opened to get stone for burning and have long since been abandoned. 
One of these just below Raubsville is of large size. The only active 
quarries in this section now are two that are producing crushed stone 
only. William Roberts is operating a quarry about one-fourth mile 
south of the Lehigh Valley Railroad bridge. The stone is a bluish- 
gray dolomite with a few shale partings. Some oolitic beds and black 
flint coneretions are noticeable. The quarry face is about 100 feet 
high. The strata are folded but in general dip gently to the north and 
east. The beds are fairly thick. The quarry is equipped with a steam 
shovel and two crushers. The capacity is said to be 500 tons per day. 
The stone is used for highways and concrete structures. 


The John Walz quarry is located along Delaware River about a mile 
below the Lehigh Valley Railroad bridge. The stone is a hard dolo- 
mite suitable for crushed stone. The quarry face is about 70 feet high. 


In recent years, C. Warne has worked a quarry about half a mile 
northeast of the old Glendon quarry which is known as the 25th Street 
quarry. The stone is a fine-grained, dolomitic, siliceous limestone of 
the Conococheague formation containing Cryptozoon proliferum. Some 
of the beds are from 3 to 6 feet thick. The strike is N.65°W. and the 
dip 15°NE. The quarry is about 150 feet long, 100 feet wide, and has 
a face 100 feet in height. The stone is crushed and sized for road metal 
and concrete work. 


North of Easton, there are a number of old lime quarries almost any 
of which might be worked for crushed stone if the market conditions 
should warrant. 


In the region of Freemansburg several quarries for crushed stone 
have been worked in the Conococheague dolomitic limestones. 


About Bethlehem there is demand for considerable crushed stone and 
several quarries have been worked for this purpose. The large quan- 
tity now being produced as a by-product by the Bethlehem Mines Cor- 
poration at their fluxing stone quarry between Bethlehem and Free- 
mansburg prevents the opening of many other quarries. The quarry 
along Monocacy Creek just north of Bethlehem known as Lerch’s 
quarry, now worked by T. H. and C. H. Groman has long been worked 
for crushed stone. The stone belongs to the Conococheague formation 
and is a hard dolomite with some sericite developed along the bedding 
planes. Cryptozoon proliferum is abundant through the quarry and 
ripple marks, oolite and edgewise conglomerate are common. A fine 
anticlinal fold is exposed as well as a prominent fault. 


The Beekmantown limestone has been crushed for road metal and 
for conerete along the Tatamy-Nazareth road, just west of Tatamy 
and about a mile east of Nazareth. The stone is partly high and partly 
low magnesian interbedded. Both varieties are suitable for crushed 
stone. The Trumbower Co., Inc., has been the principal operator in 
this region. 

In the vicinity of Northampton and Catasauqua a number of quar- 
ries in the Beekmantown were once worked for fluxing stone for blast 
furnaces at Hokendauqua, Catasauqua, and Perryville, later used for 
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cement where the high calcium beds could be separated, and now 
mainly are closed. The only one still in operation is the quarry of the 
Northampton Quarrying Co. (ocated about one mile southeast of 
Northampton. The quarry contains both low magnesian stone, that 
is at times separated and sold to the nearby cement companies, and 
hard, dark blue, dolomitie limestones that are only suitable for crushed 
stone but particularly adaptable for that use. In general the beds dip 
steeply to the south but a number of folds and faults produce a com- 
plicated structure. The structure, however, is simple as compared 
with a quarry located about half a mile to the west where the beds 
have been so intricately folded that it is extremely difficult to deter- 
mine what has taken place. The quarry face is about 90 feet high. 
The clay overburden over part of the quarry is heavy. Some analyses 
of the stone sent to blast furnaces are given in the table of analyses at 
the close of this chapter. Some of the stone sent to cement plants 
contains over 89 per cent CaCO, and 3.44 per cent MgCO,. 


CEMENT MANUFACTURE 


The manufacture of Portland cement is one of the chief industries 
in Northampton County and a string of cement plants extends entirely 
across the county in the belt where the Jacksonburg limestones out- 
crop. 

Along Lehigh River the outcropping band of Jacksonburg “‘cement 
limestone’’ and ‘‘cement rock’’ is about 2 miles wide and here close 
to the river are located the plants of the Lawrence Portland Cement 
Co. in the north part and the Universal Atlas Cement Co. in the east 
part of the borough of Northampton. 

The Lawrence Portland Cement Co. has been manufacturing Port- 
land cement since 1889. For some time the cement rock was quarried 
close to the plant in a narrow deep quarry along the Lehigh Canal. 
This was abandond several years ago and the stone has since been 
obtained entirely from the old Bonneville quarry about half a mile 
east of the plant. The quarry is a deep one but it has been profitable 
to work because of better stone being obtained at depth. The dry 
process of cement manufacture is used. The plant has 13 kilns of 
various sizes and produces 2,700,000 barrels of cement annually. 

The Universal Atlas Cement plant in east Northampton has 3 mills, 
each of about 10,000 barrels daily capacity. In one of the mills high 
aluminum cement has been produced by the use of bauxite. Also a 
white cement is produced by the use of white clay and high grade 
limestone. The quarry covers several acres and is about 4,000 feet 
long and averages from 80 to 100 feet in height. Formerly another 
quarry near the office was worked and for a time stone was quarried 
near Howerton. ; 

The Bath plant of, the Lehigh Portland Cement Co. is located about 
1144 miles southwest of Bath. Two quarries are supplying the mill. 
The larger one located to the north of the plant is opened in the 
‘““eement rock’’ and the lower on the south side of the plant is in the 
‘“cement limestone.’’ The deficiency in CaCO, of the ‘‘cement rock’’ 
is largely met with an excess of the same material in the ‘‘cement lime- 
stone.’’ The plant has a daily capacity of about 3,000 barrels. 

The Keystone Portland Cement Co. located about half a mile south- 
west of Bath is the newest cement plant in the district. The quarry 
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furnishes a good grade of stone. The mill has four kilns and uses the 
wet process of manufacture. The capacity is 2,500,000 barrels a 
year. The Pennsylvania-Dixie Cement Corporation plant No. 6 (form- 
erly the Pennsylvania Cement Co.) is located about half a mile east 
of Bath. The south part of the quarry is in the ‘‘cement limestone’’ 
and the north part in the ‘‘cement rock.’’ Clay pockets have been 
troublesome and stone has to be brought from the quarry of plant 
No. 4 three miles to the east. The plant has 11 kilns and a daily 
eapacity of 5,000 barrels. 

The Pennsylvania-Dixie Cement Corporation plant No. 5 (formerly 
the Penn-Allen Cement.Co.) is located 144 miles northeast of Bath. 
The stone quarried at the plant was so deficient in lime that a large 
amount of high grade limestone had to be purchased and an aerial 
tram was constructed to bring stone from the quarry of plant No. 4 
two miles to the east. The plant has not been in operation for some 
time. It is provided with 8 kilns and has a daily capacity of 3,000 
barrels. 

The Pennsylvania-Dixie Cement Corporation plant No. 4 (formerly 
the Dexter Portland Cement Co.) is located one mile west of Nazareth. 
The quarry is mainly within the ‘‘cement limestone’’ belt and yields 
excellent stone sufficiently high in CaCO, for the mix. It varies some- 
what in different parts of the quarry. The plant has 8 kilns and a 
daily capacity of about 4,000 barrels. 

The Lone Star Cement Co. of Pennsylvania (formerly the Phoenix 
Portland Cement Co.) is located about one-fourth mile west of Naza- 
reth. The quarry is mainly in the ‘‘cement limestone’’ and furnishes 
a fine grade of stone. The plant has 5 kilns and an annual capacity 
of 2,000,000 barrels. 

The Nazareth Cement Co. is located in the southeastern part of 
Nazareth. The quarry is in a synclinal fold of the Jacksonburg lime- 
stone. The stone quarried is of excellent grade and so high in CaCO, 
that occasionally some clay is added. The plant has 8 kilns and pro- 
duces 2,200,000 barrels a year. 

The Hercules Cement Corporation is located about half a mile west 
of Stockertown. The quarrying area is somewhat limited in width 
and hence the quarry is being deepened. There are 9 kilns with an 
annual production of 2,250,000 barrels. 

The Sandt’s Eddy plant of the Lehigh Portland Cement Co. is 
located about 114 miles west of Martins Creek Station. This is one 
of the newest plants of the district and one of the two plants of the 
county employing the wet process of manufacture. The quarry yields 
a good quality of stone. ; 

The Alpha Portland Cement Co. has one of its plants in Northamp- 
ton County at Martins Creek Station with two mills (No. 3 and 4). 
The quarry is mainly within the ‘‘cement limestone.”’ 


Clay. As mentioned above, some of the cement plants near Naza- 
reth are compelled to use a small quantity of clay with the cement 
rock to make the proper mixture for Portland cement. In most cases 
this is the local clay overlying the cement rock and represents the 
residuum of insoluble materials left when the soluble portions of the 
rock were removed in solution. Some of it has been transported and 
deposited by the waters resulting from the melting of the ice sheets 


600 LIMESTONHES OF PENNSYLVANIA 


which once invaded the region. The glacial clays contain occasional 
cobbles and boulders. 

At one time the Nazareth Cement Company operated a small clay 
pit near the mill but in most places the thin deposit of clay overlying 
the cement rock is more than sufficient for the needs of the plants. 
The above-mentioned company furnishes the following partial analyses 
of the local clays used. 


Analyses of local clays used in manufacture of cement 


CRO 5. et ee aN eons 78 30 
Mgt Nace, ites toden ee 2.70 1.25 
RO cee Be Opwidioas 4 ston ak 20.62 20.09 
SUED le la er alece Rh ty esa 63.10 70.10 


Limestone from other regions. Several companies operating in the 
region who are compelled to buy limestone to mix with their cement 
rock, bring it from some distance beyond the borders of the district. 
The Annville limestones of Lebanon County, Pa., are used in several 
plants, and also some Franklin limestone from New Jersey. 


Analyses of Trenton (Annville) and Franklin limestones 


A B Cc D 
CACO Set Eh ut, oe 97.11 96.67 96.60 94.29 
SOO ss worn ds ieee 1.12 1.34 2.54 3.14 
RTC) CPN ae Pe 0.45 [ 0.36) 
} 1.77 ‘ 2.138 
Fe Owte soe ee 0.45 J l 0.36 J 
SiOisee Sc ee ose ueew2 C2606 eee 


Annville limestone analyzed by R. K. Meade. 
Average of 9 samples of Annville limestone analyzed by Atlas Cement Co. 
Franklin limestone analyzed by R. K. Meade. 
Average of 19 samples of Franklin limestone analyzed by Atlas Cement Co. 


Sane 


Quarry methods. The quarry methods used by the cement com- 
panies are similar throughout the district. If possible the quarry is 
opened in the side of a hill and the tracks are run in on the level. 
As the quarry is extended the quarry face becomes higher. In some 
places, however, it is necessary to open a quarry by excavating in 
a fairly level surface and then the rock must be hauled up an incline 
to the plant. 

In almost every quarry the composition of the rock varies so much 
in different parts that it is advisable to have an extensive face with 
tracks radiating to different points in order to obtain a mixture of 
uniform composition by combining the rock of high and low lime 
content. 

Formerly the rock was quarried in benches by using small drills 
and small blasts. Now, however, the companies have found it more 
economical to blow down enormous masses of rock at one time, in 
some places more than 30,000 tons. To do this churn drill holes are 
put down about 10 to 15 feet back from the quarry face and about 
the same distance apart and driven to the level of the bottom of the 
quarry which is usually nearly 100 feet. These holes are then charged 
with dynamite and all are fired simultaneously by electrie exploders. 

The rock is so easily shattered that these great blasts break most of 
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it sufficiently to be loaded into cars. The larger blocks are broken 
by small charges of dynamite placed in holes made by compressed 
air hand drills. 

The companies use steam or electric shovels for loading the rock 
into cars. In the quarries that are driven into a hillside on the level 
small locomotives or horses are used to haul the cars to the mill. 
Where the quarry is sunk below the level of the mill the cars are 
pushed by hand or hauled by mules to the foot of the incline where 
they are attached to a cable to be hauled up the slope. The rock is 
dumped into a bin or directly into the gyratory or primary jaw 
crushers. 


Manufacture. In general there is little variation in the methods 
employed throughout the region for the manufacture of Portland 
cement although somewhat different types of machinery are used. 
The different stages are (1) coarse grinding, (2) drying, (8) fine 
grinding, (4) calcining, (5) cooling or seasoning, (6) mixing with 
gypsum and grinding the clinker, (7) seasoning in storage house 
preparatory to bagging. Where the wet process is employed the 
stone is ground wet and then conducted to slurry tanks and from 
there to the kilns. As these various processes have been described in 
so many publications dealing with the technical side of cement manu- 
facture, they will be described only briefly here. 


(1) The first stage of coarse grinding is, done almost exclusively 
by great gyratory or jaw crushers. The rock properly combined is 
fed to the crushers from bins, dumped directly from the cars, or 
brought from rock house by belt conveyor. In some mills, the crushed 
rock passes to a set of smaller gyratory crushers or rolls. 


(2) The rock fragments are dried in short rotary kilns which in 
a few plants are connected with the ends of the burning kilns and 
thus use the heated gases that wou'd otherwise escape at once into 
the air. 


(3) Various kinds of machines are used for the fine grinding—ball 
mills, tube mills, Huntingdon mills, Griffin mills, cominuters, Fuller- 
Lehigh pulverizers, e‘c. Most of the mills grind the rock so that 95 
per cent will pass through a 100-mesh screen and approximately 85 per 
cent will pass through a 200-mesh screen. 


(4) From the mills the pulverized rock is taken to bins and from 
them is fed into the kilns. At present all the companies use rotary 
kilns. The older and smaller kilns are gradually being replaced by 
larger sizes. At first nearly all were about 40 feet long, then 60, 
80, and 100 feet; the more recent ones installed are over 200 feet 
long and 8 to 10 feet in diameter. It has been found that the fuel 
costs are considerably less in the larger kilns and the capacity is 
ereatly increased. 

The kilns are fired with coal ground so fine that about 95 per cent 
will pass through a 100-mesh sereen. The coal dust is forced into the 
kiln by fans or compressed air. 

The first kilns used in the district were upright. Several of these, 
called Schoefer kilns, are still to be seen at the plant of the Coplay 
Cement Manufacturing Company in Lehigh County. They consist of 
three compartments, an upper heating chamber, a middle clinkering 


602 LIMESTONES OF PENNSYLVANIA 


chamber, and a lower cooling chamber. The pulverized rock was 
mixed with water and moulded into bricks which were first dried and 
then carefully placed in the upper chamber by hand. The material 
passed in turn through the other chamber and was drawn out at 
the base. These kilns were not satisfactory as the material was not 
uniformly burned, the amount of labor required was excessive, and 
the production limited, as scarcely more than 100 barrels of cement 
could be burned in each kiln daily. On the other hand the fuel con- 
sumption was much less than that required in the rotary kilns, ranging 
from 45 to 65 pounds of coal per barrel of cement. 


(5) In some mills the clinker is stored under cover for a short 
time before being ground but the practice of storing it in the open 
where it is allowed to season for several weeks before grinding has 
been generally adopted. 


(6) After cooling and seasoning the clinker is taken to mills for 
regrinding. In almost every mill the same type of machinery is used 
for grinding the clinker that is employed in pulverizing the rock. 
Before grinding, a definite proportion of gypsum is added to the 
clinker to retard the setting of the cement. 


(7) From the mills the cement is taken to the storage bins where 
it remains for some time to season and is then withdrawn for ship- 
ment. It is sometimes shipped in barrels holding 380 pounds, but 
almost entirely in paper-or cloth bags holding 95 pounds. The Bates 
valve bag is used in the district. 


Economic considerations. The cement industry of the Lehigh dis- 
trict has undergone remarkable changes since it started. The price 
fell steadily before the war from $3.00 to $0.65 per barrel, but since 
then has been normally considerably higher. The output, with few 
exceptions, has been increased from year to year, and yet the market 
for the cement from this district has been gradually restricted on ac- 
count of the building of plants in sections of the country formerly 
supplied by the Lehigh product. In few other parts of the country 
can cement be produced at so low a price as in this district and 
the condition of the industry during normal times continues promis- 
ing regardless of the competition and reduced prices. Increased effi- 
cieney has resulted and the Lehigh district plants are models for other 
cement companies throughout the country. Experimentation still eon- 
tinues and new types of machinery, new details in manufacturing, and 
improved quality of cement have resulted. 

In some cases the companies have failed to appreciate the impor- 
tance of a careful study of the structure of the cement rock strata by 
which their quarries could have been operated more economically. 
Likewise several of the plants might have been located more advantage- 
ously had the geology of the region been carefully studied in advance. 

The possession of cement rock of so nearly the correct composition 
for Portland cement, a very unusual occurrence, and the close proxim- 
ity to the great industrial centers of the country are the two great 
assets that have enabled the Lehigh cement district to achieve and 
maintain its pre-eminent position. With the skill and efficiency ac- 
quired by years of experience and the increasing demand for cement, 
the cement companies may look forward to many years of prosperity. 


PLATE 34. 


A. Folding in Industrial Limestone Co. quarry, Hanoverville, 
Northampton County. 


Ht 
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B. Diagram showing location, of samples taken in quarry of Industrial 
Limestone Company, Hanoverville, Northampton County. 
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PLATE 36. 


Helderberg limestone quarry, Blain, Perry County. 


A. Shows upper thin-bedded strata greatly folded with lower only 
gently disturbed. 


B. Closer view of upper portion. 
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PLATE 38. 


A. Booth and Flinn quarry in Loyalhanna limestone at Long Bridge, 
one mile northwest of McCance P. O., Westmoreland County. 


B. Quarry in Greenbrier limestone along National Pike, east side of 
Chestnut Ridge, Fayette County. 


PLATE 39. 


A. Common use of Pennsylvania marble in rows of houses in Philadelphia 
50 years ago. 


Ny 6 ROE Ae SB a5: 


B. Founders Building, Girard College, Philadelphia, built of Pennsylvania 
marble in 1832. 


PLATE 40. 


A. Cement rock quarry, face 90 feet high, in Lehigh district. 


B. Modern lime kiln near York, York County. 


PLATE 41. 


aE 


A. Marble from West York. 


B. Marble drill cores from York, 
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Additional analyses of Cambro-Ordovician limestones of 
Northampton County 


1 2 3 4 5 6 ¢ 8a 8b 
19-25/ 25-30 
CaO Fe ee | ee eee! ee ree am etl CON | eee ese esa | aa oe kwc| obese cole cee ee 
10 eee ee eee EES ee eee eee AB OD Wy  daoe es See o saa |B cde se selec ed 5 S4 ues tte 
AleOs pro 222 52 l 0.58 2.20 1.10 2.62 73 |§ 1.957 1,90 [ilncs-se5 elo ec es 
HesOs 2. te. LOO Seat ibcaeee so oe 
BiOs sa sess 1.90 4.77 1.68 2.70 4.95 6.94 5.67 . 0.89 2.02 
Bie eocsusen Soe Os cceee ee ee ee ee es Steepens, Be ca Os 28. oe Soetee eens, 
1 ee POC a eee ae S| Se ee a 0.006 ,|5 2255/5222 esee 
CalOs 2. 52.1€ 53.43 Dowd | Cassese ce|| S287 47.66 50.49 54.7 53.5 
MEOOs Po 2: | 43.28 41.48 O209R, \onacseone 41.74 42.26 41.04 43.5 43.0 
8e 8d 8e 8f 8g 8h 8i 8j 
30-40’ | 40-50’ | 50-58’ | 66-70 | 70-80’ | 80-85’ | 85-90’ | 90-100’ 
ORO Wet aoe ee oe 47.5 55.0 52.8 55.0 53:2 AOC SS) fl aeseoeees| caeapeee 
IMeOO swe. 52s 34.0 41.5 41.2 43.5 41.5 SPIeLy Wesaasesslas-caekes 
Biss eo os ee cece 11.92 1.79 3.68 0.82 2.81 3.69 5.04 9.76 
cl ie ee Se eee lise pont ae a ts U0 2. 5 ee SE a eee 


1. Tomstown limestone quarry at Island Park, south side of Lehigh River, Northampton 
County. Average of 108 cars shipped to Thomas Iron Co. Analysis by Thomas Iron Co 

2. Tomstown limestone. Redington quarry of Bethlehem Steel Co., Northampton County. 
Average analysis of stone quarried during 1916. Analyzed by Bethlehem Steel Co. 

3. Oonococheague limestone. Easton Lime Company’s quarry along Bushkill Creek, Easton, 
Northampton Oounty. Analyzed by P. Shimer. 

4. Tomstown limestone. O. E. Leh quarry at Redington, Northampton County. Analysis 
by Bethlehem Steel Co. 

5. Conococheague limestone. J. M. Laubach quarry, Freemansburg, Northampton County. 
Average analysis of 110 cars made by Bethlehem Steel Co. 

6. Conococheague limestone. Wagner’s quarry, west side of Saucon Oreek, 4% mile south- 
west of Hellertown, Northampton County. Analysis made by Bethlehem Steel OCo., is aver- 
age of six month’s run. ‘ 

7. Conococheague limestone. Henry Schweitzer’s quarry midway between Freemansburg 
and Altona, Northampton Oo. Analysis by Bethlehem Steel] Oo. 

8. a to 0. Conococheague limestone. Drill test hole at Chapman quarry of Bethlehem 
Steel Company along OC. N. J. BR. RB. between Bethlehem and Freemansburg. Analysis by 
Bethlehem Steel Oo. 

9. Beekmantown limestone. Fogel’s farm near Hecktown on L. & N. R. R., Northampton 
ee Analysis made by Bethlehem Steel Co., is average of 10 samples collected by O. 

. Buck, 

10. Beekmantown limestone. Northampton Quarrying Oo.’s quarry, 1 mile east of North- 
ee. Northampton County. a. Analysis by Bethlehem Steel Oo. b. analysis by Thomas 

on Co. 

11. Beekmantown limestone. Oalcite Company quarry, % mile southeast of Northampton, 
Northampton Oounty. Analysis by Bethlehem Steel Co. 
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NORTHUMBERLAND COUNTY 


Northumberland County is well provided with limestones as the 
Heiderberg limestone in narrow bands loops back and forth through 
the county. This repetition of the same series of limestones is due to 
several anticlinal and synclinal folds. 

In addition to the Helderberg, some other limestones in places may 
be pure enough to be of slight economic importance. These are the 
Tully limestone that lies immediately above the Hamilton, another 
that seems to lie within the Hamilton and has been called the Upper 
Selinsgrove limestone, a lower limestone that is believed to be the 
Onondaga although it has been called the Lower Selinsgrove lime- 
stone, and some impure limestones that may be of Upper Salina age 
although perhaps in part Tonoloway. 


HELDERBERG LIMESTONES 


The Helderberg limestone first appears in the northern part of this 
county about three miles south of the northern border, just north 
of the town of Dewart, on the Susquehanna. Its course is a general 
southeast trend, passing south of Turbotville, to the Montour County 
line. Then it swings back and follows a southwest trend, outcropping 
all along Limestone Ridge, particularly in the neighborhood of Lime- 
stoneville, and continues westward to the south side of Milton. It 
turns back in Union County and follows the north side of Montour 
Mountain from Montandon eastward. Another belt is continuous 
across the county from near South Danville to the river just north 
of Northumberland. Another strip of outcrops of the Helderberg 
is found 2 ta 3 miles south of Sunbury, and still another between Dal- 
matia and Urban. 

The chief quarries in the county are in the Turbotville, Milton, and 
Dalmatia areas. These quarries have been in operation during recent 
years and most of their product is burned lime, although a great deal 
of the material has been used as ballast on State highways under con- 
struction in the vicinity of the quarries. 

At one time or another the Helderberg limestones have been quarried 
and burned for lime in many places in Lewis, Delaware, Turbot, Chil- 
lisquaque, Point, Upper Augusta, Lower Augusta, Lower Mahanoy, 
and Jordan townships. Most of these quarries have long since been 
abandoned and little information is available concerning them. Some 
of them worked the horizons that yielded a high quality lime, but — 
others worked shaly impure beds that produced lime possessing value 
for agricultural use but not sufficiently pure for other purposes. The 
general characteristics of the Helderberg limestones are shown in some 
of the sections given below. 


DESCRIPTION BY DISTRICTS 


Turbotville Area. The chief quarrying area of Northumberland 
County lies within 114 miles of Turbotville, a small town in Lewis 
Township, on the Berwick branch of the Pennsylvania Railroad. The 
“quarries are located west, southwest, and south of the town. 
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The limestone ranges from a dark, rather slaty limestone belonging 
to the Tonoloway formation to the more massive and fossiliferous, and, 
in places, nodular limestone of the Keyser formation. 

The principal working quarries in 1929 were those of Orvis Greenly 
(part of which was formerly the A. P. Yerg quarry) and Cyrus Ges- 
sner located one mile southwest of Turbotville. 
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Helderberg 
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Fig. 30. Limestone areas in Northumberland County. 


1. Orvis Greenly: 2. Cyrus Gessner. 8. John Moser. 4. Abner Showers. 5. 
Borough of Milton quarry. 6. Peter Clemmens. 7. Susquehanna Stone Co. 


Section exposed in Orvis Greenly quarry 


Keyser limestone: Feet 
_ Shaly limestone, beds from one to three inches thick ........ ‘c 
Bluish gray limestone beds ranging from 1 inch to 4 feet 
PRICK. ia Fy so skaiinisie; u's. 0; sone oh ate vatie, san lelg-elel o RT tee aeeeee ee aioe 10 
“Cement’”’ beds; dark blue to black .....°.5. ee scccewss ves 6 
Gray to. erayishi blue limestone) cee ee eee ee 20 
Dark blue to black limestone used for road ballast .......... 15 
Tonoloway limestone: 
Shalysand’ platy limestonés. wou. cnc. cielestas aniics ee eee 2 


The Greenly quarry face is about 600 feet long. The beds strike 
N24°W. and dip 5°NE. There is very little overburden. The entire 
face of stone is shot down and crushed for road purposes. A small 
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amount has been pulverized for fertilizing purposes. The quarry is 
idle during the winter. 

The Cyrus Gessner quarry, which is approximately 60 feet high and 
fully; 800 feet long, ig directly over the hill south of the Greenly oper- 
ation. The overburden is deep. The limestone is practically the same 
as in the Greenly quarry. The chief bed is a very dark to almost 
black limestone which has a characteristic glassy fracture and is about 
15 feet thick. It is made up of beds that average a foot in thickness. 
A bed called ‘‘niggerheads’’ overlies the black limestone and is about 
eight feet thick. It corresponds with the so-called ‘‘cement’’ beds of 
the Greenly quarry. Above the ‘‘niggerheads’’ is one foot of shaly 
limestone. This latter bed contains many shale laminae. The shaly 
beds alternate with a bluish to gray massive limestone. The rock 
weathers to a buff yellow. No fossils were found. 

Throughout most of the quarry, the beds are practieally fiat but a 
roll causes a decided dip in one place. In 1929 most of the stone 
quarried was burned for lump or ground lime. Part was sold as 
erushed stone for road construction. For the latter use, care must be 
taken to avoid the rotten or shaly layers. 

About one mile west of Turbotville, John Moser was operating a 
small quarry in 1929 and selling crushed stone. 

Abner Showers was also working a quarry about 144 miles south 
of Turbotville and crushing stone for his own use. The quarry face 
is about 22 feet in height. The stone is massive, blue in color, and 
appears to be of good quality. Stone was formerly burned here. 

The quarries of the Turbotville area for the most part show an 
upper limestone which is quite shaly and in some places quite sandy. 
The beds average about one to two inches thick and make up a total 
of six feet. It overlies a massive, blue-gray limestone which is directly 
above a harder and more massive layer of blue limestone. This latter 
has been erroneously termed a ‘‘cement’’ bed by the district quarry- 
men. It does not produce good lime. 

Under the so-called ‘‘cement’’ bed is the blue gray limestone which 
represents the Stormville of White. This is probably the middle 
Keyser of Reeside. It is directly above the blue and flaggy limestone 
of the Gessner quarry, and is present also in the abandoned William- 
son quarry, where samples for chemical analysis were obtained. The 
analyses showed 92 per cent calcium carbonate with less than 3 per 
cent magnesium carbonate. 


Milton Area. The limestone quarried in the vicinity of Milton is 
the Tonoloway, and is found on the north slope of the Milton sub-axis. 
It is not quite as pure in this particular locality as in some -other 
sections, so that most of the quarries opened in this area have been 
abandoned. The ones that have operated recently crushed the ma- 
terial. The only quarries worked recently are the Borough of Milton 
quarry and one belonging to Peter Clemmens. Both were idle in 1929. 

The upper portion of the Milton Borough quarry shows a very 
erumbly limestone and contains some thin beds of massive pure lime- 
stone. On tracing this bed across to a neighboring quarry it was found 
that the Stromatopora bed appeared, hence this quarry is in the Key- 
ser. To the north end of the quarry the platy and shaly beds of the 
Tonoloway appear. There are numerous clay veins and pockets, as 
well as much cave travertine, and also many calcite veins. 
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The main part of this quarry was driven into a shaly limestone; 
the lower part of which is hard and black. Above this black bottom 
layer is a gray rock which breaks into fine pieces, somewhat angular, 
with a glassy fracture. This bed is eight feet thick. It in turn 1s 
overlain by a more or less chocolate-colored bed of about the same 
thickness but more massive. One bed is composed almost entirely of 
branching bryozoa. 

Between the three massive beds the rock is quite shaly, and the 
beds are from one to two inches thick. In the upper part of the quarry 
the rocks are deeply weathered, which probably is responsible for the 
shaly appearance of the beds. Clay pockets up to one foot thick ap- 
pear in the rocks. Calcite veins are quite numerous. From all ap- 
pearances the quarry is along the southern outcrop of the Helderberg. 

Pick and shovel methods were used in the quarry and the caving 
of overlying rock by means of undermining in the clay seams makes 
the cost of operation quite low. 

There are a few quarries on the road from Milton to Limestone 
Ridge. In one of these which was operated some years ago by Peter 
Clemmens, the weathered Stromatopora bed stands out in excellent 
relief. This quarry supplied the entire neighborhood and furnished 
stone for several kilns. It was opened in 1900. 

The Milton Borough quarry is along the same line of strike as the 
Clemmens quarry but higher in the formation. The Stromatopora bed 
is not visible in the former quarry. 

There seems to be a regular alternation of massive and thin-bedded 
limestone throughout the entire region. These shaly limestones sepa- 
rate the darker limestones from the gray. The gray beds are de- 
cidedlv harder and more massive. The average shaly beds seem to be 
about 10 inches thick and make up a total of 10 feet. They grade into 
a powdery yellow rock, which is quite sandy. 


Selinsgrove Junction Area. Between Selinsgrove Junction and 
Sunbury, there is a fine exposure of the Helderberg along the Penn- 
sylvania railroad. Reeside (4, pp. 220-224) has published the follow- 
ing detailed section of this locality. 


Section of south side of anticlinal axis north of Selinsgrove Junction 


Y Thickness 
‘ in feet 
Oriskany formation: , 
Sandstone, cherty, fine grained, ferruginous ............+.<.-+- 4.0 
Conceale dys arson Sh ons jase eysiets 4 ch Salers ONES Stee ea aie AF cha eee oe 10.9 
Sandstone, cherty, fine grained, ferruginous .............++scces: 
Concealed 
Limestone, dark gray fine grained, very arenaceous; numerous 
{inch echert) lentils 2... os. on er tae Are oe ee eee eee 12.0 


Shale, dark brown 


Limestone, dark gray fine grained, very arenaceous; numerous 
LEineh Meherty Lemtila "ss wx. tectl sskowthecdia see ee ee er eee ee 15.0 


Shale, very sandy; breaks into flat fragments; dark gray to 
chocolate-brown 


Helderberg limestone 
New Scotland limestone member: 


Limestone, massive crystalline, arenaceous, dark gray .......... 9:0 
Limestone, in large nodules (diameter 6 to 8 inches) embedded 
anya ShAaly Ma trim <s63 sc AMM, wile mayen s oisteiete aia i ee eee 4.2 


\y 
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Thickness 
Coeymans limestone member: in feet 


Limestone, fairly massive, coarse blue-gray, arenaceous, inter- 
bedded with layers of black chert 3 to 4 inches thick; joint age 
show large imperfect crystals of calcite and quartz ...... Ao 


Keyser limestone member: 


calcareous and ‘arenaceous pe oC aiclhsieta odin 


ee i ey 


eens thin bedded (1 to 2 inches); some layers crystalline, 

pure, blue, fossiliferous; others impure and shaly ................ 3.5 
Limestone, finely crystalline, light bluish gray, in two solid beds 
separated by 8 inches of shaly limestone ...........000200002e00 3.2 
Limestone, pure, fine grained, thin bedded (3 to 8 inches), blue; 

breaks with conchoidal fracture, though a few layers are platy 

and impure; layers are separated Dy. thin Ssh alee cisua cack sccisore 7.8 
Shale, weathered, yellow aed with small lenses of ‘crystalline 

blue limestone ....... SD Wrondin 20 DEO OURS Ziel! 
Limestone, medium bedded 10) to. 12 “inches) fine grained blue, 

with conchoidal fracture; platy in parts; a few fossiliferous lenses 7.8 
Limestone, very shaly, light gray to yellow, with a few thin pure 

PRUE eh Se cre eect ai ete etre okeherole arate ra ent ue dane avictep oo ol na iatlatiac afer pita iano aw eho ene cans, 1195.8 
Limestone in 3 to 6 inch courses separated by about. 18° inches of 

lime shales. The shales are light gray to yellow; the limestones 

are in part fine grained, in part crystalline. Layer with much 

PIV TARG Eee Moree hay ce rare cae ew ome etal cra oaki.e Bie, Notyeuelbu a Mussels ents ere 6.6 
Limestone, extremely massive ; nodular character not. ‘nearly “So 

distinct as in the unit below; coarse crystalline lenses abundant 9.0 
Limestone, extremely massive, nodular, dark} nodules pure; matrix 

earthy, gray; basal 2 feet has in many places a rude columnar 
structure and is not nodular; upper 2 feet only faintly nodular 13 
Limestone, impure, nodular; looks sandy but contains no sand .... 1 
Limestone, rather heavy bedded, .blue-gray, with conchoidal frac- 

ture; nodularjcharacterypronounCed vs o. ive ei0)% spots che ee os sah ie. 3 
Limestone, thin bedded, otherwise like the unit above ......... : 3 
Limestone, very nodular, thin bedded, fine grained, dark gray .... 4 
Limestone, very nodular, more or less impure, dark gray. Some 
benches much more shaly than the remainder and weather back 

tasters No. other bedding noticeable  < &. haiti was ce see we cis pire eens 19.4 
Limestone, nodular, dark gray, fine grained; impure looking on 

fresh fracture; in places inseparable from the unit below, but 


apparently not a stromatopora bed ...........e+0- i ketarotanele crear ekeloueie 3.0 

Limestone, made up entirely of stromatoporoids ................ 6.0 

Limestone, very nodular, fine grained, thin bedded, bluish gray. 

ery az0a. POTOUSHOUD. ctitac mac eit elt cle ste sien ner> 4 Gistele Biers 5) sein eis o stelale 6.0 

Limestone, single bed, dark gray, fine grained with conchoidal 

fracture; very distinct along exposure; not nodular ............ 9 

Limestone, thin bedded, dark gray, nodular, impure ... 2.5 

Limestone, massive, blue- -gray, somewhat nodular ; bounded where 

measured by prominent bedding planes 2.05... .60 0c cc see ee ee 6.0 

Limestone, thin bedded (1-inch courses), with shaly laminae be- 

tween the layers; very nodular. Some layers dense, bluish gray, 

conchoidal; others sub-crystalline; others earthy ........ She savete 15.1 

Limestone, like the unit above put somewhat less nodular ...... 52 

Limestone like the above two units but less nodular still .......... 3.8 
202.3 

Tonoloway limestones 

Limestone, massive, dark gray, cenehioiaay. fine grained; quarried 

POE ALITIO US aie chotcte tore chniete eter Viste eed eie tava, olione olin ah aitvce my alel wieys s Gisievavane oie 4.8 

Limestone, “thin bedded, medium gray, fine grained, with con- 

CHO a ICA CLUT Gy CUEING Cee sie cyte 0 simretavers vfelsifslicietsie.e toes Sichejefolle gs sew) 8 

Limestone, solid, dark gray, with conchoidal - fracture ; quarried 

just behind some oe limekilns by a Selita cavelike OPenine& Gag s.'s 2 

GONGOHISC MT in eee a ar el oa aire r oid ella: oaiahayare sie tellalele ratty susioue. es 4.0 

Limestone, banded, “dark impure ; has" ‘a Very noticeable. "rude 

COLUMNAR EPUCLULO TERS Rie sittin atetaicie a retecae aoa eniniataaaie © sioneen vie 14.4 

Limestone, dark gray, fissile, banded ; contains” large” geodal ‘cal- 

cite masses. In some parts a fine reticulated structure weathers 

out, due perhaps to silicification along close joints ...........+.. 17.0 

Limestone, light gray, siliceous, Knotty .......cecscorvecsercscee 1.0 


Limestone, rather platy, crystalline, light gray; many “stringers 
and spots of calcite pad some small geodes; weathers to thin 
Jamina@e si... >. hs ge CACO ED oe 10.0 
Limestone, fairly pure, ‘dark gray, fine grained “eonchoidal; in 
thin lenses separated by very shaly impure layers .............. 6.5 
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Thickness 
in feet 

Limestone, very light gray to yellow; impure; conchoidal fracture; 
apparently not much weathered ....--s-eeseerreereeereerrcccnce 3. 
Limestone, oolitic, siliceous, dark Zray ....-++eeeesssssreereeene - 
Shale, laminated, light gray; thicker layers very light gray on 
fresh LVACtULes << cis <o.c x'b.0:016 Bi ossie'a o.3) 0 oneie/8 vive wie ele oe) 9) 4ibielalinine inom > 
Layer of irregular geodal calcite MASSES ....-sseee eres reecece 
Shale, laminated, light Bray ......seeeseeeeeeeseesrreereacs tes 
Limestone, fairly massive, dark gray, fine grained; conchoidal 
PT AICEUI ON © che. coos niors o.oo mvolal Hoye, iene oka bre ove Se udibas, aie el heke shone erel ew pup iaueleieieiors 
Limestone, platy, dark STAY ....-cccrecccceerccececssesssecvsenrs 
Limestone, light gray, knotty .......ccccccsccssesscrearcerteoes 
Limestone, very platy, laminated; light gray on weathered surface ; 
dark, impure, earthy on fresh fracture; some layers finely erystal- 
I hgot- ee, Bie Sty SR enh ee ahaa ee RRR re OOO et em Oe eh a 
Limestone, light gray; banded on weathered surface; dark, con- 
choidal, resinous on fresh fracture; solid bed; very fine grained 
Limestone, mostly concealed by talus .........--eeesecessncces 1 
Limestone, banded, gray; breaks into thin, papery fragments.... 
Limestone. banded, “yellowish 524.0 <5 sjstete » « == foe wiclejelsisiele cia sine les io 
Shale, yellow, weathered .........cccecccccsccercccscessccssece 
Limestone, massive, banded, light gray .. 
Shale, brown, weathered 2.5020... o 01s ccc et coos cts aaecvcsssesvcs 
Limestone, blue, sandy-looking, massive; apparently very impure ; 
breaks into irregular fragments <1. secccccc nce ceecdseesisass 9 6 
Concealed to the level of the railroad at the axis of the anticline, 
about 385 feet 


_ 
- 
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Wren © 


A Haweroe a» 
SO MSONSON Oo 


148.4 


Considerable galena and sphalerite were once found in the Selins- 
grove anticline north of Selinsgrove Junction. The occurrence was 
deseribed by I. C. White (2, pp. 99-100) as follows: 


‘‘Lead and zine have been found in considerable quantity just above 
the base of the Bossardville (Helderberg) limestone, along the river 
between Sunbury and Selinsgrove Junction, in Northumberland 
County. 


‘“The mine is reported to have first been discovered about 40 years 
ago, and some of the ores shipped east in barrels on the Pennsylvania 
canal; but as the results were kept secret, no one pursued the matter 
any further until the past year (1882) when Mr. Doughty of Shamokin 
undertook a systematic development of the ore. 


‘‘The mine now being developed comes at the very crest of the Selins- 
grove arch, near the 135th mile-post on the N. C. R. R., and the ore 
occurs about 10 feet above the base of the Bossardville limestorfe. It 
occurs in ‘‘stings’’ and ‘‘pots,’’ mixed with a large amount of muddy 
rubbish much resembling the deposits from a stream of turbid water 
flowing among rocks. 


““The course of the deposit appears to run with the strike of the 
beds, which is here nearly east and west; though the ore has not been 


followed into the hill far enough to determine much about its extent 
or manner of deposition. 


“Several tons of ore lay on the dump when I visited the mine, and 


from pieces selected at random Mr. McCreath made the following 
analysis : 


Metallic lead ......... ayase ores Datonars ieee 24.191 
MetaliCG@ Zine) .naesate niece eee ; 31.954 
Metallic. copper® sis s ood ek kets Geet 1.389 


_ “Both the lead and zine occur chiefly as sulphides, while the copper 
is in the form of carbonate. 


“From this analysis it is plain that Mr. Doughty will have a valuable 
mine if he can find the ore in sufficient quantity.”’ 
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Dalmatia Area. This area of limestone is lenticular in shape, out- 
cropping in a valley about three-quarters of a mile wide and six miles 
long. The limestone crops out in an almost east-west direction for 
about six miles. It is the eastern end of a canoe-shaped structure. 
About half a mile north and across the mountain there is a somewhat 
similar outcrop of the Helderberg but it is of lesser dimensions. 

In the second strip are located the quarries of Heber and Urban, 
but these were not in operation when visited. 

About half a mile north of the town of Dalmatia, formerly calied 
Georgetown, is the abandoned quarry of Elmer Radel. The growth 
of weeds shows that it has not been used for some time. In this quarry, 
however, the northern flank of the anticline is seen. The rocks are 
buff to blue, and rather impure. The beds are somewhat massive and 
are about 40 feet thick. Here again the so-called ‘‘Bastard limestone’’ 
of White appears. It is 30 feet thick. 

Between Dalmatia and Hickory Corners there are several abandoned 
quarries most of which are brush grown and contain abandoned kilns. 
The quarries of a Mr. Long, William Phillips and one other, the owner 
of which could not be ascertained, are on the southern flank of the 
anticline. The quarry of Elias Phillips is across the valley on the 
north side and has been abandoned. 

The largest abandoned operation seen in the valley is the old quarry 
which was worked by Mr. Sieman and Philip Klinger. It is on the 
north side of the valley and is about 500 feet long in an east-west 
direction. At the extreme western end of the quarry the beds dip 75° 
from the Dalmatia axis. Due to the tremendous shattering along the 
axis the beds appear to be quite thin. They are weathered to a dull 
yellow. These beds are about 25 feet thick and abound with poorly 
preserved fossil forms. 

Above this band of shattered limestone there are prominent veins 
of pure white calcite which can be traced some distance. Several fossil 
zones, including the Chonetes jerseyensis zone, were found. 

About two feet above the last fossil horizon there is a rather gnarly 
bed of limestone which breaks into angular pieces, and which is scantily 
fossiliferous. The Chonetes jerseyensis zone and the Stromatopora 
bed of the Keyser are exposed in this abandoned working. To the east 
the calcite veins lose their parallelism and their characteristic cross- 
eutting. Ruins of twelve kilns are on the property. 

Many small operators were at work in the Dalmatia area when the 
region was visited. 

On the road to Mandata (Bull Run), across the valley and beyond 
the schoolhouse on the right side of the road, is the quarry of Mr. 
Hepner. About a quarter of a mile farther east there is another 
Hepner quarry. Both of these quarries have been worked along the 
strike and show the thickness of the good limestone to be about 40 feet. 
The beds here dip about 53°NW and strike N82°H. The strata at 
the western end of the quarry are gray and have numerous calcite 
veins. This limestone is underlain by a grayer limestone which is 
more massive and contains many calcite veins. Some purple fluorite 
was found here. Some of the upper beds show graphitic slickensided 
surfaces. 

Along the southern end of the quarry there is a broad, flat face of 
black limestone which also shows excellent slickensided surfaces. This 
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marks the contact of the Keyser and the Tonoloway formations. It is 
a distinct contact. This particular quarry is operated by Edward 
Hepner and was formerly the property of Gabriel Adams, who opened 
it in 1842. Mr. Hepner has burned about 2,500 bushels of lime a 
month. 

About a quarter of a mile farther north along the road to Mandata 
is the quarry of the elder Hepner. It is in the same ridge as the 
Urban quarries and along the same line of strike as the other Hepner 
quarry. It shows practically the same features as the former except 
that the rock tends to become more massive and breaks with a charac- 
teristic glassy fracture. The elder Hepner was intending to install a 
pulverizer. 

The Dalmatia axis crosses the Pennsylvania Railroad (Northern 
Central Division) north of the town of Dalmatia, It is one of the 
type localities chosen by Reeside (4, pp. 217-220). 


Section 1 mile south of Dalmatia 
Thickness 


Helderberg limestone: in feet 


New Scotland limestone member: 
Concealed by wash, filled with yellow-brown ochery shale and 
TTLUGCH A CHETE estes cotia eo tice hades ole eo ere ee to us ape ia Siler et HR olateoey Oa eS Pane 6.4 
Shale, ochery yellow, fissile, fine grained ...........s6-sser00-¢ 1.5 
Concealed interval; clay and soil filled with fragments of weathered 


brown ochery shale and sandstone; a little chert observed ...... 13.7 

21.6 
Coeymans limestone member: 

Limestone, coarse, dark gray, very sandy; weathers to resemble 

a brown ferruginous sandstone; contains black chert lentils; no 

LORSIIS, /ODSETVER | nic sisiese uucis) rayeharel oly ais, 4.0 Sane Storms 2 clas Mena e ahaeeenaiaee a 2.0 
2.0 

i Keyser limestone member: 

Limestone, banded, fine grained, with conchoidal fracture, in 2 to 

4 inch layers, separated by same thickness of weathered yellow 

shale; contains near top some large, irregular curly masses (18 

inches in diameter), which look somewhat like Stromatopora .... 10.3 

Limestone, blue gray, conchoidal fine grained, in four layers (8, 10, 

3, 10 inches) separated by platy yellowish limestone ............ 3.3 

Limestone, banded, fine grained, extremely platy, yellow on 

weathered surface, light gray on fresh fracture; calcite seam at top ea $ 

Limestone, blue-gray, fine grained, conchoidal, thin bedded (6 

inches) ; scattered lentils of black chert (1 inch thick and 18 

inches: lone) calcite Bhects, nace sass kes. e stk olde nate beter ere Sie ee 2.9 

Limestone, bluish, fine grained; conchoidal fracture; in thin layers 

(1 to 3 inches), with shale laminae between; calcite sheets ...... 12.4 

Limestone, very impure, dark, shaly; carries irregular lenses (2 

to 3 inches in diameter) of pure bluish limestone; in bulk about 

half of each; weathers to a light-gray color; calcite seam near 

DABEy ANAT AE GOD his. Seo Bator tenon toy SIRI et tec tea ee eter eee 6.0 

Limestone, pure, thin bedded, fine grained, bluish» gray; con- 

choidal fracture; some fossiliferous lenseS ............ecceeeeeee alr? 

Limestone, coarse, blue-gray, crystalline, in irregular 2 to 3 inch 

layers with light gray shale laminae between; calcite sheet near top 3.2 

Limestone, shaly, weathered, impure, dark gray; contains a few 

pure crystalline streaks; calcite sheet near top ................ Leo) 

Limestone, coarse, crystalline, bluish gray, profusely fossiliferous 0.4 

Limestone, solid, impure, dark gray; weathers yellow, contains 

many streaks of pure fine-grained limestone; calcite sheet at top 2.0 

Limestone, coarse, crystalline, blue-gray; weathers light gray; pro- 

Lusely: “LOSSIUPETOUS! p.. sccs/s) ovis gota ayens Ores Ueelere coe ee Oe eee 2.3 


gray; calcite sheet at base; solid unit as a whole ..............+. 3.9 


irregular shaly layers between; shale weathers yellow; limestone : 
EDA fais sip torah si crn we Reva Bie -Rigcel.e Guster siete Sntd TDISIS @ SiRreT Re Cio ee Ee eee etnies iene 2.2 


oe 2.5 


limestone 


eile 622s. ae.in. cee, aim wip wl ee eM Wen Garin Ge ENS Gaal glenn 5: ceo Een ee eT ee ae 4.0 
Limestone, solid, blue, fine grained; conchoidal fracture; apparently ; 
very pure; calcite sheets at top, at base and in middle 
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Thickness 
in feet 


dark ‘on are oP ehee settee nesses e teeter eeeeseeeeteeteesens 6.5 
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DEPCIN it oniarw,easuere sc skate eisstiovel visas) dei srt cin te hare. 66 Rin CROW Capes ore 
Shale, calcareous, light gray, ‘with diagonal “Shear” Parting... -<iet 
Limestone, massive, somewhat nodular, impure, dark eres with 
several crystalline, fossiliferous seams ..,.... 0 Sues 
Limestone, single layer, finely BP balay! light “bluish ; : *conchoidal 
fracture ; ‘calcite seam at LO Py eratekerny ik chetare olathe si sciote ac tee Athoro 
Limestone, massive, somewhat nodular, “impure, dark ‘gray, with 
Several crystalline fossiliferous seams ........ Poles 
Limetone, single layer, finely crystalline, light “bluish; ‘conchoidal 
fracture, se ineh, Calcite Seam «at LOD. <tsrc.c,5 s\sreusie.s slave © 6.8 6 ve .ccerw.0 ave 
Limestone, massive, dark gray, crystalline, not distinctly nodular; 
fossils show on weathered Suriace sparingly ......sses-serercerecs 
Limestone, massive, nodular, impure, dark gray, coarsely crystalline 
layers ; calcite seams persistent parallel to bedding 24: 036s... 
Limestone, massive, nodular, impure, medium gray; nodules pure, 
matrix impure and shaly. Favosites, in large heads, abundant 
AN IOWOE et POOU le hrs eicrets oie wee cuss pelts shewiel aelsuaes cleais she 12.8 
Limestone, massive, nodular, ‘impure, much like “unit ‘above, calcite 
BOARS 5 Pes. ahvaie sn Seder o.dpcte aie atu ne. ae Cas Cree SN Sfldic diheteee 12.3 
Limestone, massive, nodular, dark gray, impure; % inch seam 
of calcite at base; ; When weathered looks thin bedded ............ 5.8 
Limestone, massive, nodular, dark gray; conchoidal fracture ...... 5.5 


= 
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- oo 
RF hb BF Ow Oo OM 
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Tonoloway limestone: 


Limestone, dark gray, pure, crystalline; solid bed; shows a rude 
columnar character in places; has everywhere one or twoi % inch 
Caeite Seams ate askance cieletsies iciete cies srehe tis aes olin stoke BG omc coinn aoc 3.2 
Limestone, thin bedded (1 to 3 inches); beds do “not seem to 
separate, and unit looks rather massive, ‘dark gray fine grained, 


conchoidal in part; crystalline in part; very pure .............. 20.4 
Limestone, thin bedded (3 to 6 inches), dark gray, in part coarsely 
CL VRE LNG 2 seereee Meta sietercishcss of penetenstslpiela ois 0) sa 4 ae Groensicits Mesrclel sveteia oksie alot oy f 
Limestone, massive, dark gray, crystalline ........ Bighintetcdenstehelsve siete 4.7 
Limestone, impure-looking, dark gray, banded; much very fine, 
disseminated pyrite; purer than the next lower unit ........... 2.5 
Limestone, impure, gritty-looking, dark gray, with a pronounced 
diagonal parting ; looks as if it had been sheared .............. 3.6 
Limestone, massive, banded, pure, dark gray; shows ‘columnar 
En ghCy RIMS) merc pe MRC COs OES EIEN ES ORR AAR LER aeRO One HES aitehevedessiaveuate 2.4 
Limestone, shaly, “dirty gray; irregular, diagonal “Shear” parting ; 
finch of seaicite at” base Fits Sele cncen sere Bb ic -6 
Limestone, massive, banded, pure, eray. shows columnar structure 
YEN PIA GEST is cher cuch cle iin, ie aeiens rial eieilars (eo (0 ieWNs og (4.c0 05, 'o,lo.ce 9 guise ots bnd canted saues ererers ane 4.7 
Limestone, alternating shaly and. pure in 1-inch COMPSES! eratcie cass ake -9 
Limestone, massive, dark gray, pure, banded .......... aoataledetars erase .8 
Limestone, same, not banded ......-+.-seeuseereeeeee pteralane terete s 6 
Limestone, massive, dark gray, pure, banded ....... sehen eusi 1.7 
Limestone, dirty gray, sandy-looking but contains no sand; ‘shows 
everywhere an irregular diagonal parting ag if it had been sheared ea 
Limestone, pure, platy, dark gray ..........-.+++5 Rie acter Si ekais ahetene 1.0 
Limestone, very massive, blue-gray; shows no banding ......... 3.2 
Limestone, pure, very platy, laminated; has some eeodal calcite 
layers; shows distinct rude columnar structure in places ......ss0% 6.9 
Limestone, pure, dark gray, fine grained; conchoidal fracture .... 1.0 
Limestone, pure, dark gray, very platy and laminated ........... 1.0 
Limestone, light gray, fine grained; conchoidal fracture; has black 
layers which mottle its fracture surfaces ..........sseecceereces .8 
Limestone, platy, dark, impure, passing into weathered ‘yellow alg 
CALCOUA MALS ADO VEU Tae ae sss chic calorn ce noite alo detetercht arin 3.2 
Limestone, pure, thin bedded ‘ ‘to 6 inches) blue gray 1.0 
Shale, calcareous, weathered, yellow, with some geodal ” calcite 
layers and several thin limestone streaks ...... sParave/ etereee Wists sUateuy nue 
Limestone, fairly pure, but thin Meddediand platy we srsvslete vis evel etsis.s's 6.2 
Limestone, impure, banded, platy, light gray; curly layer near 
base contains small radiating masses of er pntanite ONO a 2.2 
Shale, “weathered, Yellow, soci ccc siccee mites susi@ ale able piss bn ep6 esas 0 -6 
Limestone, curly, dull gray, fine grained, With’ much’ disseminated : 
VEICG.  ssateereiss a eyete 5 Got DI he > HI Oe aor E 
tee heavy, blue-gray, pure, fine grained ; shows some ‘panding 3.0 
Limestone, impure, shaly-looking ; weathers into thin laminae ; per 
haps 2 little purer in middle 3 Piet SUS. ety We eee hs Bie 12.0 
Limestone, purer, dark gray, thin bedded a to 2 ‘in. DP MGLAYS Cray eleiwiags e6 9 
Limestone, impure, shaly, dark gray .........++e0- aie iais.e 1.5 
Limestone, fairly pure, dark gray, thin’ bedded ‘a to 2 inches) ... 2.5 
102.4 


614 LIMESTONES OF PENNSYLVANIA 


The Susquehanna Stone Company, trading under the name of the 
Williamsport Stone Company, has a large quarry at Stone Crusher, 
on the east bank of Susquehanna River between Dalmatia and the 
Dauphin-Northumberland County line. The Oriskany formation which 
borders the railroad has been cut through and the underlying Helder- 
berg exposed. : 

The blue-black limestone, forming the base of the quarry, is slaty 
and is probable Tonoloway. It is regarded as a slate by the men and 
is not worked. The thickness could not be estimated because of the 
covering of debris. The sequence above the blue-black limestone is: 
a thin limestone, a thin layer of calcite, a 41-inch bed which is badly 
shattered, a harder gray limestone 25 feet thick composed of beds 
that average from two to eight inches in thickness. These beds die 
out to the east. Over them is another bed which may be distinguished 
by means of large nodular pieces of limestone, some of which are more 
than a foot in diameter. Below them the rock changes and much 
calcite vein material appears. 

The quarry is worked in benches to which the men gain access by 
ropes and from which the large stones are thrown to the quarry floor 
thus breaking them up. 


OTHER LIMESTONES 


Tully limestone. The Tully limestone, 60 feet in thickness, has been 
reported from Rush Township and probably occurs elsewhere in the 
county. It is too impure to be of value. 


Hamilton-Marcellus limestones. South of Selinsgrove Junction, 
White (2, p. 860) has given the following partial section: 


Partial section of Hamilton-Marcellus limestones south of 


Selinsgrove 
Hamilton : Feet 
Dark shales and slates often exhibiting cleavage and much 
weathered so that the bedding planes can only occa- 
sionally be made out when the dip is S10°E. about 20°, 
exposed along N.C. R.R. to Water Tank at mouth of 
Little Run, opposite the middle of Clark’s island or a dis- 
tance of 2100’ along the R.R.; thickness cannot be far 


LT OTIS Fe eywie fe erat ievat ai ate ease ounirew nich ovehe wis ns teyeRee” Paats ees eae oe 600 
Selinsgrove Upper limestone: 

(a) Light gray limestone impure with dull fracture 1 
containing Ambocaelia uwmbonata and Aulopora | 
tubiformis .......c0000 sae ster oielets ohcleletelmahanyererere 10 | 

(Dye Drab wlimynshaless ssc sac ene eee 20 } 40 

(c) Shaly impure limestones containing A. tubiformis | 
and other fossils in a very fragmentary condi- | 
PLOTS 5 sarees oietete ial Ghoa etree ke ee ee 10 J 

Marcellus: 


Marcellus shale, very black fissile slate with Leiorhynchus 

limitare and Styliola fissurella in its upper half, no fossils 

obseryed'*ing the slower” Ui. ceive ctis nee 305 
Selinsgrove Lower limestone, hard, light gray limestone, some- 

what impure in layers 1 to 8 feet thick interstratified 

with thin layers of gray shale, containing at 15 feet above 

base large numbers of Ambocoelia umbonata and Lep- 

tocoelia acutiplicata, and in less numbers Strophomena 


rhomboidalis, Pleurctomaria sp? Zaphrentis sp?; thick- 
NESS” Teter ele : 


Poa Nae hs veele ek ewok Chae ea nkioe 65 
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Selinsgrove shale, a light-gray shale, weathering into splintery- 
like pieces, and having a few thin layers of impure lime- 
Stone in the uppermost 35 feet; no fossils seen; thickness 
down to top of Oriskany limestone in bed of Susquehanna 
VUV. Glam Tre ecreiste revel cheley aatisre ety eredareks cise diac s-Sbivlore o's aosis’ vious 140 


There is considerable doubt whether these limestones belong to the 
Hamilton and Marcellus as given above. E. M. Kindle (3) has identi- 
fied the Selinsgrove Lower limestone as the Onondaga and this con- 
clusion is also held by Bradford Willard (6). Economically they are 
of little significance and so far as known have never been quarried. 
These limestones are finely exposed in some new road cuts at Selins- 
grove Junction. They are dark gray to black, with occasional black 
shales and without chert. 


Salina limestones. Some shaly impure limestones interbedded with 
shales that occur in Northumberland County have been referred to 
the Upper Salina group. It is believed that in part they may belong 
to the Tonoloway. They are of little, if ane economic ‘value. 
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PERRY COUNTY 


Perry County is fairly well supplied with limestone, as it is present 
in fourteen of the twenty townships of the county. The only ones 
that seem to lack outcropping limestone beds are Juniata, Wheatfield, 
Penn, and Rye on the west side of Juniata River and Howe and 
Buffalo on the east side. 

Practically all of the limestones represented in the county belong 
to the Helderberg (including Tonoloway) group although the Onon- 
daga group also contains some limestone lenses, one of which, located 
in the left bank of Juniata River at Half Falls Mountain, has been 
quarried in recent years. 

The Helderberg limestones of the county have been quarried in 
scores of places. As in other counties of the State, the first use made 
of them was for agricultural lime. At one time it seems that the 
majority of the farmers used local lime on their farms and almost 
all that had limestone on their properties quarried and burned their 
own lime and sold either stone or lime to their nearby neighbors not 
so favorably supplied. This industry has now declined greatly and 
abandoned lime kilns can be found in ‘many places. However, the 
industry is not dead, as lime is still being produced, but it is mainly 
in the hands of men or companies who make it their chief business 
and sell the lime to farmers over a larger area. The improvement in 
the roads and the increased cost of farm labor have brought about 
these changes. 

The most important use at present for the limestones of the county 
is as crushed stone for improved highways and in general concrete 
construction. A number of concrete and macadam roads have been 
built during the last few years and practically all material has been 
supplied by local quarries. At present one firm with several quarries 
in different parts of the county is supplying nearly all the crushed 
stone needed and is selling some for roads in neighboring counties. 
_ This concentration has resulted in increased efficiency. 


HELDERBERG LIMESTONES 


The eroded folds that traverse Perry County northeast to south- 
west or in places almost in an east-west direction are responsible for 
the numerous outcropping bands of Helderberg (including Tonoloway) 
limestone that weave back and forth throughout the county. 

The most northerly band of the Helderberg enters Perry County 
from Juniata County in Greenwood Township, northeast of Juniata 
River. It continues east on the south side of Turkey Ridge to within 
about four miles of Susquehanna River where it loops back and fol- 
lows westward along the north side of Wildeat Ridge to Millerstown. 
These two bands are the sides of an anticlinal fold that has been eroded 
to form Pfoutz Valley. 

The band with several plications or minor folds continues southwest- 
ward in Raccoon Valley to Ickesburg where several folds just east 
of the town result in a wide band. From Ickesburg the limestone con- 
tinues southwesterly, passing just north of Kistler and Blain, almost 
to New Germantown. It then bends eastward, passing a short distance 
north of Andersonburg and New Bloomfield, and crosses Juniata River 
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in the northwest corner of Watts Township. Limestone Ridge of 
Saville, Centre, Oliver, and Miller townships is formed by these lime- 
stones. Again turning westward, it passes through New Bloomfield 
and westward near Elliottsburg and Green Park. It then makes a 
number of short loops back and forth carrying it southward to the 
vicinity of Landisburg and still farther southward to Falling Springs 
and Green Valley. From the latter point, it continues eastward be- 
tween Little and Blue Mountains, but has not been traced as far as 
Susquehanna River. Everywhere minor anticlinal and synclinal folds 
have complicated the major structures and brought the strata to the 
surface in places where they would otherwise not appear. 


Helderberg 


Ordovician 


18 MILES 


Fig. $1. Limestone areas in Perry County. 
1, 2, 4, 5. Dyson and Rice. 3. M. C. Hockenberry. 6. Ira Gowe. 


The Helderberg limestones weather more readily than the sand- 
stones and less readily than the shales with which they are associated. 
Accordingly we find the limestones forming minor ridges in most 
places, with the shales underlying the bottoms of the valleys and the 
sandstones forming the principal mountains, This feature has made 
possible the opening of hillside quarries in proximity to the main high- 
ways which generally follow the shale valleys. 

It is not practicable to attempt a detailed description of all the ex- 
posures of the Helderberg limestones within the county nor even 
of all the quarries that have been worked at one time or another as 
they are entirely too numerous. The following areas which include all 
of the regions where quarries were in operation in 1981, as well as 
some others, indicate the character of the stone and its adaptabilities. 
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DESCRIPTION BY DISTRICTS 


Blain Area. The Helderberg limestone forms a low ridge that runs 
through, the valley a short distance north of the small village of Blain. 
Several quarries have been worked at one time or another in the 
vicinity of the town. The earliest ones were worked for stone to be 
burned for lime but in recent years the stone quarried has all been 
used for highway purposes. In 1931, the only quarry in operation 
was that of Dyson and Rice, located about half a mile northwest of 
Blain. The quarry face is semicircular, about 175 feet long and 75 
feet high. It is worked in two benches and is being driven eastward 
along the strike. The upper bench, about 20 feet high, shows rather 
badly weathered, somewhat shaly stone. The strata are folded into a 
fine anticline and a syncline. This upper portion contains the per- 
sistent bed of Stromatopora corals which is about 6 inches thick. Many 
of the corals project from the weathered surface, giving the rock a 
nodular appearance. The individual coral heads are 1 to 6 inches in 
diameter and give a fetid odor when struck. The lower bench, 55 
feet thick, contains massive beds, 8 to 10 feet thick, of dark-colored 
limestone. Some of the stone is brittle, breaking with a glassy frac- 
ture, and other portions are tough and gnarly and well suited for 
crushed stone. There is very little shaly stone. One layer shows 
prominent sun cracks which cause the bed to break into columns. 
Ripple marks are also prominent. Calcite veins are present, but not 
common. <A few of these calcite veins contain some fluorite. A 
shallow synclinal fold is well shown in this lower bench. This quarry 
has furnished a large amount of good road stone in recent years. 
The production in 1931 was about 40,000 tons. 

The outcrop may be traced across the hill for a distance of half a 
mile where the rock is again exposed in the abandoned MeVey quarry. 


Section exposed in the McVey Quarry 


Feet 
Keyser limestone: 
Upper, shaly and platy limestone .............--eceeeeees 15 
Bluish limestone, weathers yellow ..........2.ceeeeeceeees 10 
Slaty, ledge, with fossils poorly preserved ............--.. x 
Hard: ‘siliceous; blue limestone 2.c.. +. oss «> cis os cee cole nee 25 
Chocolate-colored limestone ..... PCa RR SNAG Eee ae 3 
Hard, shelly, blue limestone ...... eal Greiaysse ate: OCR Se Oe cro 2 
Soft, blue limestone, crumbles easily ............eeeeeeeees 1 
Blue, «thin-bedded;* limestone’). 4. eocn cn Saeko ee 3 
Tonoloway limestone: 
Thin-bedded and platy limestone ......... Saale uta Oh ee 20 


Ickesburg Area. The Helderberg limestone has been little worked 
between Blain and Ickesburg. Dyson and Rice have a quarry for 
road stone about half a mile northeast of Ickesburg. It is: opened in 
the west nose of a rather prominent hill. The beds, which are very 
regular, have an east-west strike and dip 32° north. The quarry is 
semi-circular with a diameter of about 150 feet. The face is about 
60 feet high at the highest point. The stone is dark blue to black 
when fresh but weathered surfaces are white or light dirty yellowish- 
gray. In the quarry, the stone appears to be massively bedded, but 
on close examination is seen to be very finely laminated. The stone 
readily breaks along these laminae but in crushing it there are fewer 


PERRY COUNTY 1 619 


thin pieces than one might expect. Numerous small stylolites cut 
across the beds and also occasional thin shale streaks that appear to 
be mud-filled shrinkage cracks. Some of these shale streaks cut through 
beds as much as 114 feet thick. They are irregular and vary in 
width up to one-eighth inch. There are very few fossils. A few thin 
layers are rich in ostracod remains. The surface weathered and 
rotten rock overburden which must be discarded is not heavy. Clay 
pockets are not common but one clay-filled crack extends downward 
to a depth of 50 feet. During part of 1931 this quarry was operated 
continuously, producing about 350 tons of crushed stone per 24-hour 
day. It seems that the production for the year was about 20,000 
tons. 


Millerstown Area. Although the same northern band of Helderberg 
limestone continues northeastward through Raccoon Valley there has 
been little recent quarrying between Ickesburg and Millerstown. In 
the hill lying between the main highway and Raccoon Creek, M. C. 
Hockenberry was operating a small quarry about three-fourths mile 
west of Millerstown during ‘the summer of 1931. The stone worked 
consists of thin-bedded limestone considerably broken by frost action. 
The beds dip south into the ridge at an angle of 40° to 50°, making 
quarrying difficult and expensive as some of the overlying beds are of 
poor quality. The drilling is done by hand. The stone is burned in 
a smal] kiln near the quarry and sold for agricultural lime. There are 
few fossils in the rock, although some large ostracods were noted. 


Pfoutz Valley Area. The Helderberg limestones are present along 
both sides of Pfoutz Valley, dipping southward under Wildeat Ridge 
and northward under Turkey Ridge. This area lies in Liverpool 
Township and when visited contained no working quarries. The State 
Highway Department once operated a quarry at the head of the 
valley in Liverpool Township in order to secure stone for the con- 
struction of the State highway from Millerstown to Liverpool. 


Section exposed in quarry in Inverpool Township 


Feet 
OV PEDULGele tte Bios cnt Si NG 5 neieus oialeainls sbeaehs 6 
Shattered limestone, no bedding visible .............. 9 
Biuish to black massive limestone ..............56-. 8 
Thin yellowish shale 2 inches 2.0. .0).0.0. cece es eevee 
Homogeneous limestone, beds one to ten inches ........ ms 
Thin-bedded, bluish limestone with fossils ............ 1 


Numerous veins of calcite with fluorite at base 


The quarry is about 200 feet long and there is much evidence of 
cave formation to the east, and much shattering to the west where 
the rocks pitch steeply into the hill. 

Northwest of the quarry the rocks form the northern flank of the 
anticlinal valley and pitch under Turkey Ridge.. Here are located the 
abandoned quarries of Messrs. Parner, Rumbaugh and Kaufman. Mr. 
Parner stated that owing to the ease with which lime could be secured 
from the Dalmatia area, the quarries inthis district, have never been 
extensively worked. Due to the shallow depth of the quarries, the 
weathered stone is very prominent and appears'to be of low grade. 
It is generally thin-bedded, but better stone would be encountered at 
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depth. The Parner quarries showed considerable calcite vein material 
in the lower beds. 

The upper limit of the Helderberg along the southern border of 
the valley may be mapped because of an outcrop of chert along the 
northern flank of Wildcat Ridge. 


/ 


Generalized section of the Helderberg limestones of Pfoutz Valley 


Feet 

Blue to blackish limestone, massive ......-+.-++ee+eee- 2.0 

Yellowish shaly materials «.1o. ~ . cc 600 we sclse os cleda eres 0.5 

Fossiliferous, massive, blue limestone ..........-.-.-- 12.0 

Thin-bedded, bluish limestone ..........-+--csceseees> 15.0 
Dark blue limestone with veins of calcite, and some 

fluorite forming the base of the quarries .......... 20.0 


Most of the stone that has been quarried in Pfoutz Valley was 
burned for agricultural lime. At one of the quarries east of Nekoda 
some raw stone was once pulverized for agricultural use. 


Landisburg Area. North and east of Landisburg, the Helderberg, 
due to several parallel folds, is prominently developed at the top of 
several hills. The largest quarry and the only one operating during 
the summer of 1931 is that of, Dyson and Rice located less than half 
a mile north of Landisburg. The quarry, which is almost circular, 
has a working face of about 225 feet with a height of 65 feet. The 
strata have gentle rolls but in places are almost flat. There is a 
thickness of clay and rotten stone from 15 to 18 feet thick which 
must be stripped and wasted. The stone has been burned for agri- 
cultural lime and pulverized raw for fertilizing purposes but more re- 
cently the entire product has been crushed stone for highway use. The 
annual production is about 35,000 tons. The layer of Stromatopora 
corals so common throughout the county is about 8 feet thick near 
the center of the section. Beneath it is a thickness of about 8 feet 
of stone that yielded a good grade of lime. It contains many gash 
veins of calcite. An enormous amount of stone, easily obtainable, is 
available in this section. 


New Bloomfield Area. Because of the great amount of folding, the 
Helderberg limestone covers a great deal of territory to the north of 
New Bloomfield. The ridge formed by the outcrop is known locally 
as Limestone Ridge. It includes the excellent Clarks Mill exposure 
cited by Reeside and. quoted below. 

In the Harmon quarry, three-quarters of a mile north of the Court 
House, the following section is exposed: 


Section of Helderberg limestone near New Bloomfield 


, Feet 
Steel gray, rather shaly limestone .................... 10 
Blue massive limestone, weathers yellow ............. 15 
More or less crumbly limestone ..............e0cce0-- 5 
Vein’ of caleite 2 inches Gis... schciiets cece eetcciecieees 
Bluish limestone, sandy and clayey ................. 2 
Hardy siliceous limestone “sr...<k.6ic.osis.se eatin ionien 2 
Gray to blue limestone beds two feet thick ......... 11 


The quarry is no longer in operation; two kilns in ruins show signs 
of former activity. 
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One of the type localities of the Helderberg is about 2 miles north- 
west of the town along the abandoned Newport & Shermans Valley 
Railroad. It is one of the best exposures in central Pennsylvania. 
Although the fossils are abundant, they are not very well preserved 
and hence are very difficult to identify. 

According to Reeside, (4, pp. 215-216) the upper 140 feet comprise 
the Keyser formation and are apparently the same as those named 
by Claypole as the Clark’s shales. 


Section at Clarks Mills, about 2 miles northwest of New Bloomfield 


Thickness 
in feet 


Concealed by residual clay, filled with white blocky chert, fragments 
of coarse sandstone, and thin, platy, shaly limestone. Immediately 
above the top of the Keyser weathered Gypidula ‘valves and seg- 
ments of a large crinoid column are abundant and indicate the 
probable presence of the Coeymans member of the Helderberg. 


Helderberg limestone (Keyser limestone member): 


Limestone, fissile, platy, dark gray; fragments ring when dropped; 
no chert; fresh surface shows distinct lamination .............. 2.0 
Limestone, thin bedded, dark gray, with much interbedded black 

chert; one layer is about 10 inches thick, compact, bluish gray, 

Mili PGONChOlda EECA CUTE. (718k neyelsesicds Ors oie psec ines phvlevg esas; esaiaiertve 5.8 
Limestone, thin bedded, full of crinoid fragments and other fossils, 

SEV AULING)  fohotc, Sievers tee chs valerie. oI the isielelel hae eater o<cuahe leneun ete.esdis Hievetetepscos 1.0 
OTCORICA DY EA LUsiie le mintelveeeiercetatatels invevetec-cilotelwle/oav srele-treue sibmiecestee rahe 
Limestone, thin bedded (1 to 3 inches), a little’ nodular, bluish 

gray; some of the layers are compact, with conchoidal fracture; 

others are subcrystalline, crinoidal, and crammed with fossils; the 

unit, hewever, looks HNOMOGERCOUS *... Keene eyeisic ove wv elsln's oe sateen es 2 
Limestone, thin bedded, blue, crinoidal; subcrystalline, and crammed 
WALES ONSE MET BOTHOILS? Wore ceri ere Aig cce sey sito ov cle sions lee liber alee pee 
MON CCRIC EO 5 eee oil aies a nteye a henciacia Suc eh boas uo yet blo yeleiig easyer eialeiel oAe ener er sisusrsl eye 
Limestone, crinoidal, ‘biuish 2n00. sess +. Pao aened teleteriensicisiclenenotatey sists 
COR CEALEC tad ceectehate totals siaratouein ye ae mie cuelet telat Ole coeuate crete us Uf atisseiece oie ane 
Limestone, gray, crammed with ramose bry0Z0a@ ......eeerercceveve 
REVIVE ALOT Wei ere ey ciel eos soils (0'e wa sles o eioheis  oVavdlie/ retetcuers:m-e Worerelctele tier elena s siete 
Limestone, compact, hard) Dish: ¥/2e/ei cisions, 21) s:0i0! Mie of oyeso'9 el dicreyetoRetety 
ME DITCCAIEGs frei coke! sinie or soem tovels tere nds ayn ie tlle lave arin-s SURO aT eel pole aioienai tl sla! vuavete rs 
Limestone, thin bedded, dense, bluish, conchoidal fracture ...... 
(atest Meamer SR a cob eo ce cde. TOtanDUao ot Ann as aire Cine 
Gimestone; thin “bedded; blue, nodular 0 2 Aeris vcle els.o ol eveie so wien 
OTN COAI SG eo roca teeusion torte wicca he oe ig eho cto hlhss o! STeeLae Shes’ sie saver bie ace 
Limestone, very thin bedded, nodular, dark gray ............+.- 
Gonrealed Cio seks has sasoh ale = ee sets AP Ne ay od gor UG love heNalis cb ladeiels de ebaie eileen 
Limestone, thin bedded, much weathered and stained, debris full 
CL LORD rae ore oi tavcla toto aanayenclettharelale cbateteve’ MOTE eatiolsbaneie| cialis ss anbdent psterets 
Limestone, thin bedded, rather nodular, dark gray: upper 3 feet 
HEA VIGL ms DOCUOU wesintarc atta icisicts cholenehake slats oleeVel ois icictaiec etal wlelahtielere:eis. «6 eleva 
SACS AOC eet ek Ot etna oSreKe mist ote ool tak av oielal sattol's ia; adaisne sidue le euerereleie's 
Limestone, thin bedded, very nodular, bluish gray ............... 
Limestone, single heavy bed, compact, dark gray ...........- Paper 


. 
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Tonoloway limestone: 


Limestone, rather massive, dark gray, not nodular ............. 
Limestone, fissile, platy, yellowish, banded; fossils very rare, very 
different from overlying beds; gives a shingle-like talus; dark 
gray on fresh fracture ...........-- Sia yin pxouaienene Hote scion ot uiontes mine 
Limestone. siuielenpeGd, Oar PLAY ig ua pleve cisivie svi. tie sis wilettigietarsia, unites 
Limestone, dark gray, separated into 1-inch courses by silicified 
seams % inch thick, which stand out a little in relief .......... 
Limestone, single bed, knotty, dark gray; weathers into laminae .. 
Limestone, platy, shaly ; weathers into ’plates mipietehers Meteecdmiets, waste hile 
Shale, contorted, yellow, DATULY) FCONCCAIGUS - iiss ausieisleixloleivee sie) ety ines s.« 
Limestone, knotty, irregular, yet masSive ............4. atelieitetecaieeiers 
GONGCALOO okt ions eile oe ae tl apsiopaiaiole slo abs. Miviaioral einle: wlan s lors ac Wye Giale Broke sys 
Limestone, very thin bedded, platy, dark gray ........seeeeeees siete 
Limestone, massive bed, dark gray, Tinea: fats thin plates Crsencrs ¢ 
COPS ROT Ase Ps Be Oe 6 Gticic Ae one OUIS DOO Oe OIC CIEIG LO DIG teen ar iene 
Limestone, massive, dark gray, breaks into thin plates ........... : 
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The fossils found in the Clarks Mill area include many forms. 
Reeside has identified 45 species from this locality. 


* 
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A number of quarries in the New Bloomfield area were once worked 
for agricultural lime, for fluxing stone and for building stone, but in 
recent years there has been little activity. One quarry about 1% 
miles northeast of New Bloomfield was worked for crushed stone at 
one time, but the presence of considerable shaly and rotten stone ren- 
dered it less desirable than quarries in other parts of the county. 


Falling Springs Area. The most active lime burning plant of Perry 
County during recent years is that of Dyson and Rice at Falling 
Springs. The quarry is opened in the side of a hill, is about 125 feet 
across and has a working face about 52 feet high. The section exposed 
is as follows: 


i 


Section exposed in Dyson and Rice quarry, Falling Springs 


Feet 
Thin-bedded shaly, limestone. ois. « - cols is 2 1s 9 ols oie ais pels 10 
Massive dark colored limestone ...........++2-eeeeeee- 7 
Shaly, badly broken limestone ..............+++---- 10 
Thick to thin-bedded limestone, Stromatopora corals are 
abundant in upper portion making up a large part of 
the stone. In part the corals are in limestone 


matrix, in part surrounded by black shaly material 25 


The stone from this quarry is burned for agricultural lime. The 
production is about 18,000 bushels a year. 


ONONDAGA LIMESTONES 


The Onondaga formation in Perry County contains some limestone 
of- value although-in certain sections it is practically a shale. 


The only place where the Onondaga limestone is known to have 
been worked in Perry County in recent years is along the left bank 
of Juniata River at the end of Half Falls Mountain in the extreme 
northwest corner of Watts Township. In the earlier edition of this 
report, this occurrence was described as Helderberg limestone, but it 
is now known to be of Onondaga age. During the past 15 years, Ira 
Gowe has been working a quarry here at intervals and burning the 
stone for agricultural lime. The limestone exposed in the quarry is 
about 36 feet thick and consists of black argillaceous limestone inter- 
bedded with dark gray limestones in which many veins cut the beds 
vertically. The gray limestones are probably high in magnesia. The 
beds show some gentle rolls. The limestone is overlain with a great 
thickness of. Marcellus shale. The quarry is opened on the side of a 
hill and as it} is advanced into the hill, the shale overburden becomes 
heavier. It therefore appears probable that it will not long remain 
practicable to continue work at this place. The production during 
1930 was about 3,000 tons. 

_Claypole (2, pp. 260-263) in his report on Perry County describes 
some similar limestones in Madison Township, which he considers to 
belong to the Marcellus. It seems that they more properly belong 
to the Onondaga. His descriptions are quoted as follows. 

‘‘This is the most interesting stratum to the geologist which 
Madison Township affords. Its exposures are here more abundant and 
more nearly complete than anywhere else, and it is chiefly from this 
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township that I have collected the evidence, both stratigraphical and 
palaeontological, which has enabled me to assign its true position. 

““The limestone in question has been regarded as the representa- 
tive of the Corniferous formation of the New York series, solely on 
account of its position at the base of the Marcellus black shale. But 
no trace of the great deposits of flint which characterize that horizon 
in New York are found in Perry County. Nor have any Corniferous 
fossils afforded to the palaeontologist satisfactory evidence of the cor- 
respondence of the two strata. 

**Several good though partial sections in Madison Township afford 
valuable stratigraphical evidence in favor of a different opinion. The 
following are the details of the exposure at Dr. S. M. Tudor’s quarry 
near Centre Mills, where the stone is quarried for building and for 
burning. It will be seen from the section that the sean, beds here 
are very solid: 


Tudor’s Quarry section 


Inches Inches Inches 

Limestone ....... 2 Limestone ....... 8 Limestone ....... 6 
Dark shale .... 1 Dark shale .... 3 ark shale 3 
Limestone ....... 2 Limestone ....... 6 Limestone ....... 6 
ark shale 2 Dark shale .... 4 Dark shale 3 
Limestone ....... 6 Limestone ....... 8 Limestone ....... 8 
Dark shale .... 3 Dark shale .... 4 ark shale 1 
Limestone ....... 6 Limestone ....... 12 Limestone ....... 12 
Dark shale .... 1 Dark shale .... 6 Dark shale 1 
Limestone ....... 4 Limestone ....... 4 Limestone ....... 65 
k shale .. Z Dark shale ... 2 —— 

5 10 ft. Tin. 


‘Here is a series of fifteen beds of limestone alternating with 
fourteen beds of dark shale exactly resembling some parts of the Mar- 
eellus shale. It is black when wet, but dries to a peculiar reddish 
tint as do many of the layers in the Marcellus proper. There is no 
impropriety, therefore, on stratigraphical evidence in referring the 
whole mass in question to the Marcellus, and this conclusion is cor- 
roborated by the presence of Marcellus fossils in several of the lower 
beds of black shale. The strata at this quarry dip very gently to the 
N.N.W. at about 2°-5°. 

““Another small quarry opened on the adjoining farm of Mr. D. 
Rice shows the following section: 


Rice’s Quarry section 


Inches 
Black or dark shale i200... 0/5 «10 siete 2] 
WuiMeStOne, ois «classes siie ie disictts eels eusliele 14 | 
WATE CAHALG pes, «ciel ahevoge rote Sha: oeadi ond oikgeale 6 4| 
IB AINESLONG Pe oie sieia aatctetad sl \eleteitlevatae\ ele 4 | 
IDPs ee tilce Ga uictes io On ano oo BO Cm OOOe 5} 4’ 7” 
MSIMGERLONC Mera: aleratssaisie lefats s.sie-ss eierss 4 6 | 
(Dark cenales sew tule. «osc .lpa cacy tals. +lcus 4 | 
EAINOBCOUG Es sce, siene:snesecoto spe ales sfere alee 6 as 18 J 


Dip 2°-5° N.N.W. 


‘‘Both these sections are in the Marcellus limestone overlying the 
Marcellus lime shales, and exhibit the limestone in the most solid 
form in which I have seen it in the county. The decrease in the 
limestone and relative increase of the shale towards the top is obvious. 
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“West of Centre Mills is a section of rocks dipping 40° to the 
north, as follows: 


Centre Mills section 

Ft. in. 

Limestone. .ink avec selon sleet aati bese 
Dark shale and limestone interbedded ........ 
Darkvshale. 25s ow oes eis co hoa vais ve me oars 
Greenish calcareous shales ..........-+++-e0% 
Greenish smooth. Staley. oo .10 2. se) stelemls s ote blome 
Sandy green shale >... 5.2.00 ++5cs ase sew sors 
Soft green shale weathering red ............-- 
Flinty oolitic bed square-fracturing, No. 3 ... 
Green rubbly shale weathering red ..........-- 
Hard flinty bed, oolitic, No. 2 .............. 
Green rubbly shale, weathering red .......... 
Dark oolitic. hard bed, INO. U cece. 2c ah es cewsie 
UERITe SCLVY wrettae teeters ota ors Baeble hep estore tar a sche 
Iron ore, slaty, liver colored ..............0. 
ORISKANY SANDSTONE, soft ............ 


oom 


ro ~ orion) 


10 


Rl re oO ow 


‘‘This section gives the base of the Marcellus lime-shale down to 
the Oriskany sandstone. It is obvious that the amount of lime rapidly 
increases upward and the amount of dark shale diminishes. The gray 
calcareous shale at the base of the group gives place to an alternation 
of dark shales and limestone, the latter in very solid, hard beds, as 
shown in the preceding sections. These beds have yielded numerous 
fossils for an account of which the reader is referred to the volume 
on the palaeontology.’’ 

Doubtless the Onondaga elsewhere in the county may contain some 
limestone of slight economic value, but at best the limestones of this 
formation are far less important than those of the Helderberg. Kindle 
(8) has mentioned several localities where he identified the Onondaga. 
At Falling Spring it is 25 feet thick and consists of ‘‘hard blue argil- 
jaceous limestone in layers 8 to 12 inches thick, interbedded with 
thinner layers of black shale.’’ At the southwest side of New Bloom- 
field above Clouser’s Dam, it is 56 feet thick and consists of ‘‘hard 
bluish-gray argillaceous limestone and interbedded dark gray caleare- 
ous shale.’’ Kindle also describes a section of the Onondaga three- 
fourths mile east of Alinda, containing considerable limestone. 
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PHILADELPHIA COUNTY 


There are no limestones in Philadelphia County. The entire county 
is underlain with metamorphic schists and gneisses. Along the Dela- 
ware and Schuylkill rivers these ancient crystalline rocks have been 
deeply buried by alluvial deposits of clay, sand and gravel. 


PIKE COUNTY 


There are no limestones of any importance in Pike County. Oc- 
casional layers of somewhat calcareous beds have been noted but so 
far as known at no place within the county are there any beds con- 
taining a sufficient amount of calcium carbonate to give them any 
value. Within the Catskill strata that form the surface rocks over 
almost the entire county, with the exception of a band about 2 miles 
in width along Delaware River, there are some calcareous breccia in 
which fragments of rocks of various kinds have been cemented by 
ealcium carbonate. Also within some of the Devonian shales there are 
abundant calcareous fossil remains—corals, brachiopods, ete.—that 
contribute an appreciable amount of calcareous material but not 
sufficient to class them as limestones. 


POTTER COUNTY 


No limestones of economic importance are known in Potter County. 
The rocks of the county consist almost exclusively of sandstones, 
shales, and conglomerates. Franklin Platt mentions the presence of a 
‘“limestone’’ in the Pocono formation at Coudersport which is a ‘‘cal- 
eareous clay iron stone’’ (1, p. 77). He also makes the following 
statement (1, p. 80): ‘‘A bed of limestone is reported to crop out 
in Harrison Township, at the northeast corner of Potter County, and 
to be burned for agricultural purposes, although poor and ferruginous. 
According to Mr. Sherwood it lies in the junction layers of the 
Yhemung and Catskill groups;—and it may very probably represent 
the limestone opened and worked extensively on the Loyalsock, three 
miles above Forksville, in Sullivan County.’’ 


BIBLIOGRAPHY 


Second Geological Survey of Pennsylvania: 
1. The Geology of Potter County; Report on the Coal Field, by 
Franklin Platt, Report GGG., Harrisburg, 1880. 


625 


SCHUYLKILL COUNTY 


Schuylkill County is poorly supplied with limestones, although it 
contains more than are present in most anthracite counties of the State. 
Little geologic work has been done on these limestones for a long 
time but it is probable that the distribution as shown on the geologic 
map of the county, prepared by the Second Geological Survey (2) of 
Pennsylvania, is fairly accurate. On that map, the Helderberg lime- 
stones are shown outcropping in a narrow band that enters from 
Carbon County about one-fourth mile south of Andreas and continues 
southwestward on the south side of Lizard Creek to its head, then 
westward passing a short distance south of Kepner and New Ring- 
gold, through McKeansburg, Orwigsburg and Cressona. About 2 
miles beyond Cressona the band turns eastward, passing through 
Schuy!kill Haven and thence almost due east to a point about half a 
mile northwest of Drehersville. Due to a series of folds, the outcrop 
makes a series of small loops but has a direction roughly parallel 
to Pine Creek, a short distance east of this stream. About a mile 
west of Molino, the outcrop again becomes regular and continues west- 
ward through Auburn and Jefferson. It appears a short distance south 
of Bear Creek and parallel to it and maintains the same relation to 
Little Swatara Creek and the main Swatara Creek beyond the junction 
of these two streams. The outcrop lies a short distance south of the 
Reading Railroad and parallel to it from Auburn to the Lebanon 
County line. 

With this rather long band of limestones cutting entirely across 
the southern part of the county, it would seem as though they might 
have been worked more extensively than they have been. Many years 
ago, these limestones were quarried at a number of places on a small 
scale and burned for agricultural lime but even then they appear 
to have been utilized to a smaller extent than in other counties with 
similar occurrences. So far as kuown there have been only two ac- 
tive quarry operations in the entire county in recent years. One is 
near Andreas in the extreme eastern part and the other along the 
Schuylkill River, about one mile east of Schuylkill Haven. It is gen- 
erally believed that these limestones are of less desirable quality and 
thinner farther westward but definite evidence for this belief is 
lacking. 

The most eastern quarry now in operation is located about one- 
fourth mile south of Andreas. It is now leased by Rudolph and 
Delano who are quarrying stone for township roads now being im- 
proved by the State. The property was long owned in common by a 
number of farmers, who quarried stone here and hauled it to their 
farms for burning lime. The entire quarry property is now owned 
by John F. Horn, Jr. The quarry is opened where the Helderberg 
limestone forms an anticlinal fold, with the Oriskany sandstone ap- 
pearing to the south much more prominently than to the north. Nor- 
mally throughout the region the Helderberg limestones dip north- 
ward beneath the Oriskany sandstone. 

In the quarry the upper beds, which are more massive except where 
badly weathered, form a fairly symmetrical low arch. The under- 
lying beds are thinner and have been crumpled into complicated sharp 
folds. In places the stone has been badly shattered. There are 
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several varieties of stone in the quarry. One prominent type is a 
gnarly stone in which nodular masses of dense grayish-blue limestone 
are separated by thin shaly coatings. There are some thin light green- 
ish shale layers in which there is only a very small amount of ecal- 
careous matter. A dark colored thinly bedded stone is highest in 
lime and was long worked most extensively for that reason. Veins 
containing white calcite and aragonite, pinkish dolomite, and clear 
quartz are fairly abundant. 

The quarry is about 250 feet long, 150 feet wide and the face is 
about 100 feet in height. The overburden of talus and rotted rock is 
heavy. When visited in January, 1932, the quarry was being used 
solely for crushed stone, producing about 300 tons per day. 

A. H. German has two lime kilns near the quarry and burned some 
lime in 1931 and will probably burn again to supply the local de- 
mand for agricultural lime. 

Across a small tributary stream to the east, there is an abandoned 
limestone quarry that has furnished considerable stone for burning. 
Because of the heavy overburden, a thickness of about 15 feet of the 
best stone was followed into the hill along the strike in a short tunnel. 

The quarry near Schuylkill Haven is operated by Joseph C. Dallago. 
A number of years ago a small amount of stone was quarried here 
and burned for lime. About the year 1926, Mr. Dallago opened a 
small quarry for crushed stone and has been operating more or less 
continuously ever since. The product has been used on the high- 
ways and in concrete construction. The operation is a small one. 
The crusher has a capacity of approximately 50 tons per day. 

The Helderberg at this point is only about 35 feet thick and over- 
lain by Oriskany sandstones and underlain by the Clinton red shales, 
both formations of which are well exposed. Of the entire thickness 
of the Helderberg, only about 12 feet of the limestones are being 
utilized. These beds consist of thin-bedded limestone with some thin 
shale layers and shale partings. The underlying Helderberg appears 
to be much more shaly, although there is one rather massive bed one 
foot thick. 

The beds strike N78°W and dip 24°SW in the floor of the quarry 
now being worked. A short distance back the dip increases almost 
to vertical. 

Only a very limited output can be obtained due to the thinness of 
the workable stone. By advancing along the strike considerably more 
material could be obtained but only by removing a rather large 
amount of overlying Oriskany sandstone. As it is, at one point of 
the quarry the overlying Oriskany is nearly 18 feet in thickness. 

For local use, the quarry is advantageous and the quality of the 
stone satisfactory, although it can never be expected to furnish any 
large quantity. 
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SNYDER COUNTY 


Snyder County is well provided with limestone. Of the 15 town- 
ships, only Monroe, Union, and Chapman are deficient. Of these, 
Monrve and Chapman appear to have the extreme southern tips under- 
lain by limestone, but without outcropping beds. 


HELDERBERG LIMESTONES 


The Helderberg series of limestones outcrops in three more or less 
parallel bands that cross the county in a northeast-southwest diree- 
tion. The most northerly one extends from a short distance south of 
Centerville, passing near Port Ann, Troxelville and into Mifflin County 
about a mile north of Bannerville. The beds in this band dip to the 
southeast at angles of 10° to 50°, constituting the northern limb of 
a synclinal (trough) fold. 

The second band extends from Susquehanna River a short distance 
north of Selinsgrove westward and southwestward, passing just north 
of Salem, Meiser Station, Middleburg, Beavertown, Beaver Springs 
and McClure. In this band the strata dip to the northwest at varying 
angles. Due to minor folds there are two small isolated areas of the 
limestones a short distance west of Paxtonville where the largest 
quarry operation in the county is located. 

The third band extends from Susquehanna River a short distance 
south of Selinsgrove southwestward, passing just south of Kantz, and 
Freeburg, and north of Mt. Pleasant Mills and Fremont. A minor 
fold west of Fremont produces three bands for a short distance be- 
fore the band passes into Juniata County. In this third band the 
beds dip to the southeast as in the first band. 

All of the limestones of the county of any importance belong to 
the Helderberg series. Thin beds of limestone or limy shales are 
present in the Salina and Marcellus formations but they are of no 
value. 

Scores of quarries were once worked intermittently on a small scale 
to supply stone for burning lime for use on the owner’s farm. Some 
stone was quarried for buildings and occasionally for road purposes. 
The lime industry has been steadily declining, most of the old kilns 
are in ruins, and yet limestone is still being burned. The chief use in 
the county is for crushed stone. 

The Helderberg (including Tonoloway) strata seem to be more than 
300 feet in thickness and contain a number of different varieties of 
rock. Dense blue to black beds alternate with gray, coarsely erystal- 
line, massive layers and thin bedded to very shaly strata. In places 
it has been practicable to work only 15 to 20 feet of stone between 
shaly or siliceous layers of no use. In other places as much as 100 
feet of fair grade stone is found with only occasional thin shale 
partings. 

In most places the beds of limestone dip rather steeply as they con- 
stitute the flanks of great folds into which all the strata of the region 
have been deformed. Very locally the beds may be flat or nearly so. 
The dip of the beds into the hills, which is a common occurrence, limits 
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the amount of stone readily obtainable without a large amount of 
stripping. The overburden may be weathered rock with a large 
amount of the calcium carbonate removed or shaly beds; in either 
ease useless stone that must be removed. 

The northerly band of Helderberg limestone has not been worked 
to any large extent in recent years although at one time there were 
many small operations, especially between Port Ann and Troxelville. 
Generally the thickness of desirable stone exposed in these openings 
is not more than 20 feet. 


Helderberg : . f JACKSON 


12 MILES 


Fig. 32. Limestone areas in Snyder County. 


1. Henry I. Romig. 2. Oscar Walter. 3. J. ©. Stahl Hstate. 4. W. W. Gray- 
bill. S. S. Spriggle. 5. Irwin Boyer, H. J. Heim, and Calvin J. Trout. 


The most active quarry near Selinsgrove in recent years is that 
of Henry I. Romig, formerly the Penn Lime and Stone Company, 
which is about 200 feet long and 60 feet high. Many shale beds are 
intercalated with the good limestone, making it quite difficult to 
quarry. A hard siliceous limestone which is difficult to break with 
the ordinary blow of the hammer runs uniformly through the quarry. 
In the middle portion, where the elevation is highest, many limy 
nodules occur. Upon’ breaking open some of the nodules, which 
are quite numerous, many fossils were found. These were, however, in 
such a mutilated state that no identification was attempted. The 
nodules for the most part are made up of a heavy, hard, gray lime- 
stone which is enclosed in a rather impure, bluish limestone, highly 
fossiliferous. In the west end of the quarry the rock crumbles readily, 
breaking with a glassy fracture under the least blow. Many clay 
seams and clay pockets are found. Bedding planes are obscured. 

This quarry is said to have been opened in 1861. There are two 
kilns and a rock crusher. Lime is burned for local use and crushed 
stone produced whenever there is any demand for the product for 
highways or concrete structures. The early use was entirely for lime. 
Several other old abandoned openings are located nearby. 

The Helderberg limestone is well exposed along the main highway 
westward through Middle Creek Valley. Among other places, it is 
especially well developed in a prominent ridge just north of the high- 
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way extending from near Kreamer eastward 3 miles. A number of 
quarries have been opened here but all are now idle. At one place 
three kilns are still standing and at another place two. Conditions in 
this ridge are favorable for quarrying. 

In the vicinity of Middleburg a great deal of limestone has been 
quarried in the past. The following descriptions from the geologic 
report (2, pp. 167-169) published in 1891 give some idea of the im- 
portance of the district at that time. 

‘“‘The Lower Helderberg limestone ridge is not very prominent west 
of Middleburg until after passing the first gap, about half a mile west 
of the county seat, and there are no quarries in this part of the range. 
A shaly limestone outcrops in this gap on a 40°NW. dip and not far 
beneath No. VII (Oriskany). Between this gap and the next, a dis- 
tance of one mile, the limestone is pretty well concealed by the chert 
of No. VII (Oriskany), occasional outcrops on the road, showing 40° 
north dips. 

‘‘ John Hassenger’s quarry on the eastern side of this gap, shows a 
dip of N. 12°W. 50°, and has exposed about 60 feet of limestone, in 
which the good beds are interleaved with inferior ones as follows: 


Feet 
Gray blue stone, weathering rough ........--..+-+++- 8 
Siliceous white stone; cavernous .........-..s+-seee8- 4 
Good. blue beds, smooth grained ............-..-,4-.-.<- 8 
Thin bedded blue stone, weathering rough but pure .. 12 
Hard blue limestone bed; good quality .............. 6 
Thin blue beds, hard and siliceous ..............+.-- 6 
Massive blue bed, sparingly opened ................-- 12 
Bluish-gray bed, not well exposed .................+- 4 


‘The Lutheran Church quarry on the west side of the ravine shows 
the same beds, but not so largely developed. Both furnish good lime 
for country use and both carry a considerable thickness of sandy 
lime shales on top, quarried slightly for road purposes, and showing 
lime shales and thin limestone beds, from 50-60 feet thick. There is 
an interval between these lime shales and the quarries with a vertical 
thickness of about 100 feet which may contain good limestone beds. 
Just before entering Beaver Township the ridge shows a long sloping 
terrace to the south of a back bone of No. VII (Oriskany) chert, ex- 
posing an outcrop of shaly limestone from 60-80 feet thick on a 25° 
north dip. This gentle dip of course spreads the outcrop; but the 
No. VI (Lower Helderberg) formation does not seem to be very mas- 
sive here. 

‘‘Smith’s quarry is located within the borough limits of Middleburg 
on the west side of the Centerville road. The rock exposure consists 
of the upper 30 feet of No. VI (Lower Helderberg) dipping N. 10° 
W. 40-50°. The ‘‘soapstone’’ band is visible here; but the good beds 
beneath it are largely covered up with debris and have not been ac- 
tively worked. The quarry is about 60 feet long; but when seen in 
August, 1888, was in a frightful condition, the stone having been 
quarried here and there, without rhyme or reason, and producing a 
very rough and unattractive appearance in the exposed faces. 

“‘EHast from Middleburg along the road, the limestone outerops 
frequently on a 40°north dip, the road gradually ascending the hill 
and passing over higher limestone beds. 
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“‘J. Walter has opened a small quarry % a mile from the county 
seat and close to the north side of the public road, and exposing about 
30 feet of the upper rough beds of the massive portion of the Lower 
Helderberg formation. 

‘‘Phillip Spade has the next quarry, 100 yards east, working the 
same beds close to the roadside. The quarry has one kiln. 

‘‘Kersteller and Bower and N. Walter have kilns adjoining the 
last party and work practically the same beds on a 40-50° dip. 

“*Peter Frain has the next kiln, 25 yards along the road, and Hart- 
man & Beachel have a small quarry adjoining him on the east. About 
10 yards further along the road Weirich & Ocker own an abandoned 
kiln. The last three quarries are practically one opening, each party 
owning about 50 feet along the outcrop. 

“*J. Arnold lies next east, and there are six additional openings of 
the same character in the next 200 yards, all exposing about the same 
beds and worked from time to time for local farm use. These are: 
1. Walter Stuck. 2. W. Bailey. 3. J. Shambach. 4. E. Hummel. 
5. Musser & Brunner. 6. J. Mitchell. 

‘Hare, Swineford & Erde own quarries west of Walters, but have 
no kilns, and their openings look more like side cuts for the passage 
of the road than like limestone quarries. The entire series of quarries 
is comprised within a thousand feet of outcrop and much better stone 
could be obtained by opening between the road and the creek, if 
facilities existed for getting the product to market. The ridge is cut 
off on the east by a small stream entering at the mill, and the Lower 
Helderberg limestone outcrop is largely concealed there by the detritus 
derived from the broken down Oriskany sandstone ridge.’’ 

In 1921, two quarries then in operation in the Middleburg area 
were described by the author as follows: ‘‘There are two quarries 
in this area, one northeast of the town and the other on the north 
side of the road leading from Middleburg to Selinsgrove. The first 
quarry, opened in 1919, is operated by D. J. Stahl. About 25,000 
bushels of lime are burned monthly. The crushing equipment includes 
a Jeffrey crusher and turns out 100 tons of stone per day. 


Section in the D. J. Stahl quarry, Middleburg 


Feet 

Keyser (lower) limestone: 
Thin-bedded, blue-gray limestone ............-+.. 10 
Dark, gnarly, thin-bedded limestone .............. 15 
Blue-gray limestone, with no fossils .............. 12 


Hard-gray limestone (road material) ............ 


‘“‘The quarry face is about 45 feet high with a 100 foot breast. It 
is operated with compressed air drills and hand sledges. Gravity 
traction is used to convey the cars to the jaw crusher. 

‘«The quarry along the road to Selinsgrove is owned by Dr. Zechman. 
The State Highway Department to which it was leased has installed 
a portable crushing plant.’’ 


Section exposed at the Zechman quarry, Middleburg 


Feet 
Thin-bedded, shaly, fossiliferous limestone ............ 6.0 
Thin streak of gnarly limestone ............+.2+-.-- 0.5 
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The Zechman quarry was opened in 1895 and is about 24 feet high 
and 100 feet long. The output is 200 tons per day. 


In 1931 Oscar Walter was operating a quarry on a small scale 
and burning lime in the ridge northeast of Middleburg. 

West of Paxtonville, there are two ridges of Helderberg limestones 
formed by minor synclinal folds. These two areas are entirely dis- 
tinct from the band of limestone just described. The larger one, 
known as Benfer’s Ridge, is about 144 miles long and the other one 
about half a mile long. The longer ridge of limestone has long been 
worked. In 1889 it was described as follows (2, p. 170): 


‘‘In the larger hill, known localky as Benfer’s Ridge, there are 
four small quarries; two on either side of the public road crossing 
the ridge and two lying further east towards Middle Creek. 


‘*1. Schoch’s quarry is a small abandoned opening where no work 
has been done for years. It is situated on the east side of the road, 
on the backbone of the ridge, and exhibits a section of about 20 feet 
of limestone on a 50°NW. dip, all of it of good quality, except the 
upper 5 feet, and advantageously located for development. 


‘2. Benfer’s quarry and kiln is immediately opposite Schoch’s 
on the west side of the road; 50 feet long and 30 feet high, exposing 
about 30 feet of flat dipping limestone right in the trough of the 
synclinal which is well developed in the west end of the quarry. 
There are two principal beds, 8 feet and 4 feet thick, separated by 
one foot of shale; but the larger 8 foot bed on top shows a somewhat 
vertical cleavage and breaks out in irregular blocks. Above it are 
10-15 feet of smaller beds and some shale. A great deal of excellent 
farm lime is burned here to the extent of about 800 bushels a year, 
all of which is used locally on Mr. Benfer’s property. 


‘3. Gill’s quarry is a side hill cut on the east side of the road 
near the south base of the ridge and about 150 feet in length. The 
dip here is fully 40° to the northwest, although but a short distance 
from the two before mentioned quarries, and is developed in lower 
beds. About 40 feet of gray and somewhat discolored limestone is 
exposed here, generally in thin and somewhat shaly beds. 


‘‘4. Smith’s quarry is the last opening near the eastern end of 
the ridge, developing only a few feet of stone in the center of the 
synclinal on the summit of the hill.’’ 


At present the largest quarry in the county is operated in Benfer’s 
Ridge about one mile west of Paxtonville by the J. C. Stahl Estate. 
The quarry is located at the crest of the ridge and is about 200 feet 
wide (north-south) and somewhat longer in an east-west direction. 
The face is from 90 to 95 feet high and is being advanced west- 
ward. The beds are mainly quite massive up to 4 feet in thickness 
and there is very little interbedded shaly matter. The rock is gray 
to black in color and of good quality. Some fluorite is associated with 
the calcite in the occasional veins that cut the beds. The beds are 
almost horizontal. The overburden of soil and rotten rock varies from 
3 to 5 feet in thickness. Conditions are very favorable for quarrying 
and a large output is possible. When visited about 500 tons of 
crushed stone were being produced daily and this could be increased. 
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The drilling is done by well drills, the stone loaded by steam shovel 
and hauled to the crushing plant. The company has three steam 
shovels. The stone is first broken by a large jaw crusher and passed 
over a screen to remove the fine material which is discarded as it con- 
tains some earth and rotten stone. The product next goes to a large 
gyratory crusher, is then screened and the large stones crushed in 
secondary gyratory crushers. To secure especially clean stone for 
concrete, the product is washed in a log washer. The water is partly 
supplied by a small stream that disappears in a sink near the plant, 
partly by water from the mountain to the south and partly from a 
deep well. 


The company has installed a Williams hammer mill pulverizer and 
has pulverized some stone to 16-20 mesh size for farm use. The 
farmers in the vicinity have been experimenting with the product and 
it is hoped that they may become convineed of its value. 


In the southern band of Helderberg limestone crossing the county, 
quarries have been opened all the way from the south side of Selins- 
grove to Richfield. The strata in most places dip to the south into 
the hill. The most active quarrying has been carried on along the 
north slope of Lime Ridge which begins about one mile north of Rich- 
field and extends in a northeasterly direction to Fremont (Mt. Pleas- 
ant Mills P. O.) a distance of five miles. Occasional quarries have been 
opened along the band eastward to Selinsgrove. 


During 1931 there were two active quarries in the west end of Lime 
Ridge about a mile north of Richfield. W. W. Graybill was working a 
small quarry containing some good, grade dark-colored stone which be- 
comes white on weathering and containing few fossils and some 
gnarly fossiliferous rock. About 20 feet of stone is being quarried. 
The beds dip north at an angle of about 50°. The stone is burned 
for agricultural lime in 2 kilns. A short distance to the north S. 8. 
Spriggle was working stone to supply one kiln. Here the beds dip to 
the south at lan angle of about 40°. Several different kinds of stone 
are exposed in the quarry including some gray tough stones of good 
quality, some thin-bedded black limestones containing some inter- 
bedded shale laminae, and some black, more massive beds of good 
quality which break with a prominent glassy fracture. The over- 
burden of rotten rock and talus are serious obstacles. 

About midway of Lime Ridge a Mr. Pile has recently worked a 
small quarry in which from 12-15 feet of massively bedded stone of 
good quality is underlain and overlain by beds of poor stone. The 
strata dip into the hill at angles of 35° to 40°. 

On the north side of Lime Ridge just west of the place where 
Mahantango Creek cuts the ridge at Fremont, there is a great series 
of old quarries that were mainly worked for limestone for agricultural 
lime but to a smaller extent for crushed stone. The strata dip south- 
eastward into the hill at angles of 50-60°. These quarries show both 
good and poor stone. As work is continued in this region, the over- 
burden of rotten and poor rock increases so that it becomes increas- 
ingly expensive to obtain good stone for burning. Irwin Boyer, H. J. 
Heim, and Calvin J. Trout were all operating and burning lime on 
a small scale in the summer of 1931. In 1921, three quarries operated 
here by Irwin Boyer were described by the author as follows: 
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‘The lower beds are best exposed. The stone is hard, grayish blue 
and weathers to a steel gray. An estimate of the thickness could be 
made only by measuring the cut along the strike where the stone has 
been extracted. This cut was 45 feet wide. The gray bed is inter- . 
leaved with thin, dark beds and the rock breaks with a glassy fracture. 
Some of these black rocks show slickensided surfaces. The grayer 
beds contain much calcite vein material. The gray rock, when massive, 
breaks with a peculiar flat surface which is not unlike a cleavage plane. 

‘‘The upper beds, along the western end of the quarry, have been 
greatly shattered along the axis of the anticline, showing a somewhat 
pitted surface. There are numerous calcite veins paralleling the bed- 
ding planes. The quarry face is about 35 feet high. The upper beds 
are quite shaly jand ‘badly weathered and show much clay in seams. 
The face is a long continuous one including the second quarry which 
is a few rods to the west, and which has been abandoned. The gray 
rock here is not exposed and hence could not be measured. 

“‘The main quarry rock of the Boyer operation is a thin, bluish-black 
limestone which contains numerous fossils. Here, the whole anti- 
cline is exposed and the northern beds have a steep dip, while the 
dip to the south is only slightly perceptible. Shaly beds and many 
calcite veins are in evidence along the northern flank. The quarry is 
being driven along the axis of the anticline. By virtue of the shaly 
character of the beds, but little blasting is required to dislodge the 
stone. The cars are run down a gravity plane to the kiln.’’ 

Another of the Boyer quarries here encountered several large caves, 
one of which was said to be 500- feet long. 

Between Fremont and Kantz there has been little activity in recent 
years. In 1888, however, a number of quarries were open there as 
described in Report F3 of the Second Geological Survey of Penn- 
sylvania (2, pp. 201-204). These descriptions are here quoted. 

‘‘Hdward Bassler’s quarry is opened in the fiank of the Firestone 
ridge just south of Miller’s mill, a short distance west of Kantz, having 
one active kiln with a capacity of 200 bushels. The quarry is not 
large and the beds are quite cavernous, one seam about 4 feet thick 
showing a stalactitic structure and exposed for the length of 50 feet 
on a 50° 8. E. dip. The quarry is about 50 feet long and 20 feet 
deep and at the opening the measures are dipping steeply northwest 
and cut by cleavage planes, probably the effect of the anticlinal men- 
tioned south of Freeburg. South of this roll in the quarry there are 
about 18 feet of thin blue beds streaked with calcite, which are largely 
quarried, the bottom 10 feet being the best. A bed of splintery soft 
limestone makes the roof and possibly occupies the position of the 
‘‘soapstone’’ layer in the Union County quarries. The lime made 
sells only for farm use. 

‘The Rausch quarry is about 100 yards further west and has been 
idle for several years. The same cleavage shows in the first beds 
met with at the opening; but above them and to the south, there are 
about 20 feet of the same beds developed in Bassler’s quarry. Above 
these the measures are shaly and the ‘creep’ of the hill above has 
curved them into irregular beds, worthless for quarrying. It was no 
doubt due to the heavy covering of soil which led the proprietors 
to work their quarry at one time by drifts, one of which extended 
southward and the other eastward, so as to avoid the crest, of the hill. 
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The operation could not have been very economical, and no quarry in 
this section of the range displayed such a quality of stone as to war- 
rant such methods. : 

‘Joseph Deal’s quarry is about %4 of a mile west, and when visited 
in August, 1888, was just being cleaned out after a long idleness, under 
a lease to James Haines, who proposed to burn lime for farm use. 
The quarry is about 100 feet long and the dip of the beds is very 
regular and not over 20-25° towards the southeast. 

“‘The same blue beds of the eastern quarries are exposed here at 
the bottom of the quarry, over which lie 25 feet of thin shaly stone 
containing an occasional good bed. Only the bottom stone is burned. 

**A second larger and more extensively worked quarry is opened on 
this same Diehl property, a little to the southeast and on the east 
side of the ridge, where a small stream has cut down through the 
Oriskany sandstone chert, making a wide cove in the underlying lime- 
stone. The quarry was quite abandoned and its kiln dismantled; 
but some excellent stone overlying that developed on the north side 
of the ridge has evidently been taken from the large opening, 125 
feet long and 35 feet deep, on a dip varying between 30° to 60°. 
A total thickness of about 30 feet of stone shows at this point, gen- 
erally blue, but in rather thin beds near the top of No. VI (Helder- 
berg). 

“‘Sprigman’s quarry, on the north side of the ridge, is 4% a mile 
west of Diehl’s and a short distance from Freeburg. It is a small 
opening, but active, and shoots its stone down from an upper ledge 
of good blue limestone, which should occur geologically in the inter- 
val of rock between the two Diehl quarries. 

“‘The Freeburg quarries in the point of the ridge north of the 
local anticlinal are operated by four different parties as follows: 
1. Hilbish & Miller, one kiln. 2. Bassler & Glass, one draw kiln. 
3. Miller & Bickel, one kiln. 4. Batdorff; the latter near the road, 
being very small and not active. 

‘‘There is some good limestone exposed in all these quarries although 
the total section is small. 

‘‘Hilbish & Miller’s quarry is a side cut about 50 feet along 
the face of the ridge and exposes 20 feet of stone in which there are 
two good blue beds near the bottom, each about 6 feet thick and 
above from 8-10 feet of shaly limestone. Coal is worth $3 a ton here, 
one dollar of which represents haulage from Selinsgrove, while lime 
sells for 7 cents a bushel. 

‘“Bassler & Glass’s quarry lies immediately west and is quite similar 
in its appearance, exhibiting about 30 feet of a rock-section and 
slightly deeper. Both quarries have about an acre of ground apiece, 
and both are susceptible of improvement upon greater development. 

‘“Miller & Bickel’s quarry is next west and idle. Comparatively 
little good stone was seen in this quarry, where there was some show- 
ing of gypsum mixed indiscriminately through the opening. 

‘“All of these quarries are opened in only medium stone, the best 
part of the lower beds of No. VI (Helderberg) being still under cover. 

‘On the road leading south from Freeburg over the ridge to Fire- 
stone Valley, the junction of No. VI (Helderberg) and No. VII (Oris- 
kany) is seen on the crest of the ridge in a limestone dip of 35° S. E. 
Lower down the ridge, but still south of the small subordinate anti- 
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clinal axis, there are two small limestone quarries, the most westerly 
being 

‘‘Daniel Boyer’s, where two kilns were formerly supplied with stone 
from a quarry 60 feet long and 15 feet deep. Very little good stone 
shows here, the larger part of the development being in the transition 
measures between the upper Salina and Lower Helderberg. 

‘“‘This whole ridge from Middle Creek to Freeburg is sparingly 
developed, and the best stone can only be reached in a few of the 
wind-gaps, or at the extreme eastern end of the ridge, unless the over- 
lying Oriskany chert and Stormville shale is first stripped off. The 
rather gentle dip soon carries any good beds outcropping on the 
north flank quickly under cover. 

‘‘G. C. Moyer has the first quarry in this ridge west of Freeburg, 
located just at the bend of the road leading over the ridge from 8. 
G. Hilbish’s farm. It has been idle for years and was only developed 
to a limited extent, showing a cut about 50 feet long in which 35-40 
feet of limestone is exposed on a dip of S. 50° E. 70°. This steep 
dip and the covering to be removed in working, probably led to its 
abandonment. The opening is in the bottom members of No. VI 
(Helderberg) and the stone is thin-bedding and shows some cleavage. 

‘‘S. Hilbish’s quarry is perhaps three-quarters of a mile further 
west along the ridge, about 100 yards south from the road and worked 
only for local farm use. It shows some fair stone in thin beds near 
the bottom of No. VI (Helderberg) on a 65° S. dip. 

‘‘John Hepner’s old quarry is situated at the base of the hill west 
of the road leading over the ridge and about 2 miles from Freeburg. 
It was originally opened in the upper Salina lime shales and finally 
passed through these by a narrow cut into the bottom members of 
No. VI (Helderberg) which show shaly even yet and rather impure. 
The dip is about 30°, S. 10° E. and the stone lean and poor.’’ 
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SOMERSET COUNTY 


With the exception of a band of Catskill sandstone and Chemung 
shales outcropping in Savage Mountain, all of the surface rocks of 
Somerset County belong to the Carboniferous Period. Limestone 
lenses are numerous throughout, although, in the main, they are every- 
where of little more than local importance as they cannot compete 
with thicker and purer limestones quarried in other regions. Never- 
theless, they have been utilized for agricultural lime by the farmers 
of the county. 

The limestones of Somerset County are present at several different 
horizons and at an early date were opened in scores, perhaps even 
hundreds, of places to supply small quantities of stone to be burned 
for agricultural lime for local use. In recent years very little lime- 
stone quarrying has been done. The crushed stone and lime used in 
the county, in the main, have been brought in from Bedford and 
Centre counties. 

Little detailed stratigraphic geologic work has been done in Somer- 
set County during the past 50 years and there are a number of un- 
solved problems. It may well be that some of the limestones described 
in the following pages are incorrectly correlated. The following 
geologic section is based upon recent work by G. B. Richardson and 
J. D. Sisler. 


Tentative generalized geologic section of Somerset County 


Feet Conemaugh group—Continued 
Pennsylvanian system polkas ad pete beds ; 
pper Bakerstown coa 
Upper Pennaylvanian series Albright (Philson?) limestone 
Monongahela group .........-. 200 Lower Bakerstown coal 


Conemaugh group 


Uniontown limestone 
Sewickley coal 

Fishpot (Sewickley) limestone 
Redstone coal 

Redstone limestone 
Pittsburgh coal 


Little Pittsburgh coal 
Lower Pittsburgh limestone 
Connellsville sandstone 
Franklin coal 

Lonaconing coal 

Bluelick limestone 

Upper Hoffman coal 
Hoffman limestone 


Allegheny group 


Buffalo sandstone 
Brush Creek limestone 
Brush Creek coal 
Gallitzin coal 
Mahoning sandstone 
Upper Freeport coal 
Upper Freeport limestone 
Lower Freeport coal 
Upper Kittanning coal 
Johnstown limestone 
(cement bed) 
Middle Kittanning coal 
Lower Kittanning coal 
Clarion coal 
Brookville coal 


Pottsville series 
Homewood sandstone 
Mercer group 
Connoquenessing sandstone 
Mississippi system 
Maneh Ghunk’ Series. . .ie0.c 0s % 
Greenbrier (Mountain) limestone 
Loyathanna (Siliceows) limestone 
Pocono series 5 
Devonian system 
Catskill group 
Chemung group 


Upper Claysville coal 
Clarksburg limestone 
Morgantown eenperaee 
Wellersburg coal 
Wellersburg (Elk-Lick) limestone 
Barton coal 

Barton limestone 

Federal Hill coal 

Lower Grafton sandstone 
Ames (Berlin?) limestone 
Harlem coal 

Ewing (Coleman?) limestone 


‘In the above section the unnamed shales and sandstones constituting 
the major portion of the exposed strata are omitted. 


MISSISSIPPIAN LIMESTONES 


Loyalhanna (Siliceous) limestone. The Loyalhanna limestone lies 
above the top of the Pocono series. It has been seen on Allegheny 
Mountain but it seems to be entirely lacking in large areas on Negro 
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Mountain. It is exposed in Laurel Hill along the western edge of 
the county, and has been used but little except in the gorge of 
Youghiogheny River. This limestone is easily identified by its silice- 
ous, cross-bedded character. It ranges from a few feet to 20 feet 
thick. Its thickness increases northward from the southern Pennsyl- 
vania line. It is now being quarried for burning in the northeastern 
part of the county along the National Highway. Recently the State 
Highway Department has made tests, hoping to find certain portions, 
of it suitable for road metal. 


This limestone was quarried and split into paving blocks in the 
Youghiogheny River gorge below Confluence more than 50 years ago. 
If search was made, it doubtless could be found all along the eastern 
flank of Laurel Hill even though it is in most places concealed by the 
thick covering of hillside talus. 


It probably is present all along the upper slope of the Allegheny 
Front although it has been recognized in only a few places. It is said 
to have been quarried at one time in Ogle Township, southeast of 
Ashtola. It was burned and yielded a white lime containing a large 
amount of quartz in the form of sand grains. 


About 2 miles south of the Lincoln Highway near the top of the 
steep slope above Breastwork Run, Allegheny Township, the Loyal- 
hanna was observed by the writer at a point where it was proposed 
to open a quarry to supply highway material. It is a fine-grained 
siliceous limestone or perhaps more specifically a caleareous sandstone 
occurring in massive beds. It is greenish gray, but, due to the presence 
of some pyrite, weathers to a rusty brown. It is reported to be 
90 feet in thickness but the calcareous portion is certainly less. It 
grades downward into a non-caleareous sandstone. According to state- 
ments made by the owner some samples of stone from the locality were 
once accepted by the State Highway Department as satisfactory. A 
large quarry could readily be opened at this point but it would re- 
quire the building of 2 to 3 miles of road over which to haul the stone 
to the Lincoln Highway. 


Greenbrier (Mountain) limestone. This limestone oceurs in two 
persistent benches, each ranging from 12 to 30 feet thick. The lower 
bench lies near the upper geological boundary of the Pocono series. 
The upper bench of the Greenbrier is usually separated from the lower 
by sandy shale ranging from 25 to 90 feet thick. This interval of 
sandy shale often contains thin beds of limestone which are highly 
fossiliferous. The top bench is usually gray and is locally very 
siliceous. The lower bench is a pure blue limestone which is often 
split into numerous benches by lenses of red shale: 

Both benches of the Greenbrier were formerly quarried on the west 
slope of Negro Mountain in Elk Lick Township, Somerset County. 
Mr. Peck is still quarrying this stone near Glade Mountain. The 
outcrop of this formation is extensive on the west slope of Negro 
Mountain but the limestone appears to thin very quickly northward. 
The northeast dip of the Negro Mountain anticline soon causes the 
limestone to disappear and it is not seen again until Conemaugh River 
crosses it in Cambria County. 

The lower bench of the Greenbrier is being quarried in Maryland 
near the Pennsylvania State line, just south of Greenville Township, 
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Somerset County. In this quarry, the exposed limestone measures ap- 
proximately 20 feet thick. The limestone dips very severely to the 
southwest on the eastern slope of the Allegheny Mountain anticline. 
It also appears to thin northward and its outcrop is seldom seen be- 
cause the entire mountain is covered by many feet of drift. It was 
quarried prior to 1910 at one place in Greenville Township. Its 
position can be readily traced by a very fertile belt of farm land. 


In 1929, G@. A. Mason was mining a part of the Greenbrier on Piney 
Run about 144 miles southeast of Salisbury and about three-fourths 
mile from the Maryland line. Stone is said to have been mined here 
for over 40 years and some of the drifts are reported to extend into 
the hill to the distance of about half a mile. The stone is burned 
for lime in two kilns and is of good quality. There is a good demand 
for the lime. The limestone is said to be 80 feet in thickness but this 
statement could not be verified. The two benches with the interbedded 
shales probably do aggregate this amount. Only 14 feet of stone 
is mined. It is a hard, bluish-gray to bluish-black stone of excellent 
quality, containing many small ealcite veins. There are within it a~ 
few very thin shale partings. Fossils in the limestone are not as 
numerous as in many of the Greenbrier beds. Over part of the prop- 
erty the beds are almost flat but in places they dip gently. 


The mining conditions are favorable as the roof of shaly limestone 
stands well. Some entries are as much as 60 feet wide although Mr. 
Mason is using 30 to 32 foot width. 


This locality is promising, although the operations have never been 
earried on for large production. Until recently another similar mine 
was worked in the same section. 


Howard Peck, Fort Hill, has been working a quarry in the Green- 
brier limestone for several years. He sells the stone to the farmers 
to be burned for agricultural lime. 


LIMESTONES OF THE ALLEGHENY GROUP 


The .Vanport or Ferriferous limestone of western Pennsylvania, 
having its normal position below the Lower Kittanning coal and a 
few feet above the Clarion, seems to be entirely lacking in Somerset 
County. 


The Upper Kittanning coal is underlain by the Johnstown cement 
limestone. It is very persistent throughout Somerset County, aver- 
aging approximately 4 feet thick, and ranging from 2 to 8 feet. It 
is the most valuable geological marker in Somerset County. It has 
not been quarried commercially but has been opened locally for farm 
use. This limestone is usually gray or blue-gray, compact and brittle. 
It is locally cross-bedded. 


The Johnstown has been worked near Stoystown where it is 7 feet 
thick. Although impure, it has been burned for agricultural lime. 
Three-fourths mile west of Scalp Level, it consists of two layers, the 
upper of fair quality but the lower one high in iron. It is 6 feet 
thick where it has been quarried for burning about 314 miles south- 
east of Somerset. It has been worked near Jenner Cross Roads and 
rather extensively along Quemahoning Creek near Sipesville. 
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Analyses of Johnstowmn limestone of Somerset County 


1. Zimmerman’s quarry, three and half miles southeast of Somerset. HHH, p. 155. Com- 


act, sandy; bluish 9 
: : Reitz’s guerre hione and a quarter miles south southeast of Friedensburg. Hard, com- 
act; bluish grey. 
a Wilt’s ne near Stoystown, HHH, p. 128. Compact, fine grained; bluish grey. 

4. J. J. Pile’s quarry, near Sipesville, on Quemahoning Oreek. HHH, p. 232. Compact, 
brittle; bluish grey. ; 

5. D. Rogers quarry, on Huskin’s Run, Shade Township. HHH, p. 146. Hard, rather 
sandy, bluish grey. 

6. Trevorrow’s quarry, near Davidsville. Very brittle; fine-grained; bluish grey, with 
eonchoidal fracture. 

7. J. Weaver’s quarry, about three quarters of a mile west of Scalp Level. HHH, D. 
134. Oompact, bluish grey; much coated with iron oxide. 

8. J. W. Beam’s quarry, at Jenner Oross Roads. Upper bench of quarry. Report HHH, 
p. 231. Oompact, brittle; fine grained, bluish grey. 

9. J. W. Beam’s quarry, middle bench of quarry. Hard, brittle; bluish grey. 

10. J. W. Beam’s quarry, lower bench of quarry. Compact, brittle; bluish grey. 

These analyses are from 8, pp. 295-296. 


The Lower Freeport coal is locally underlain by a thin clayey lime- 
stone which is of no commercial importance whatsoever. The Upper 
Freeport coal, at the top of the Allecheny group, is invariably under- 
lain by a bed of good limestone ranging from 2 to 7 feet thick. It is 
known as the Upper Freeport limestone. Although it has not been 
quarried for commercial purposes, farmers have opened it at num- 
erous points along the western slone of Allegheny Mountain and 
southeast of Somerset in the vicinity of Coleman School on the old 
plank road from Somerset to Berlin. In the northern part of Somer- 
set County, the Upper Freeport limestone is seen wherever the coal 
above it is mined. Its thickness seems to be irregular in this part of 
the county and its quality is variable. Locally it is very siliceous and 
is discolored by pvrite. Its most extensive outcrop is on the eastern 
flank of Laure] Hill and on the west flank of Allegheny Mountain. 


LIMESTONES OF THE CONEMAUGH GROUP 


This group contains numerous thin limestones, only two of which 
may be of commercial importance in the future. It is not improbable 
that some of the limestones described here may be misnamed. The 
lower one of the two most promising limestones lying approximately 
in the center of the Conemaugh group, has been known in certain 
localities as the Elk Lick. In the publications of the Pennsylvania 
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Geological Survey, Fourth Series, this limestone is called the Wellers- 
burg after the nomenclature adopted by Dr. ©. K. Swartz of the 
Maryland Geological Survey. Its type locality is Wellersburg, Penn- 
sylvania. This limestone ranges from 8 to 11 feet thick. The top 
of the limestone is generally very pure, but the bottom part is usually 
very clayey. At one locality in Somerset County it is mined together 
with the coal above it. At this locality, on the eastern slope of Negro 
Mountain just west of Elk Lick, its outcrop is extremely promising. 
This bed of limestone has been found in practically every drill hole 
that has been put down in Somerset County. 
A thicker limestone, the Clarksburg, occurs in two benches sepa- 
rated by approximately 20 feet of coal, shale, and sandstone. The - 
top bench les about 225 feet below the Pittsburgh coal and is the 
purer of the two. This limestone is present only in the Berlin-Salis- 
bury basin of Somerset County. It occurs midway up the hill slopes 
in this basin and hundreds of tons have been quarried for local burn- 
ing. Some lenses of this limestone are very pure, others are shaly and 
siliceous. Much of the lower bench is nodular, the nodules being 
cemented together by a soft calcareous clay. The nodules are very 
pure and are picked up on the slopes below the outcrops from which 
they have weathered and are piled together and burned. 
The limestones of the Conemaugh group have been worked rather 
extensively in the Berlin-Salisbury basin* from Berlin to the Maryland 
State line. In the vicinity of Berlin and Pine Hill there are four 
different limestone horizons, the upper three of which have been 
worked at different times. The last operation was in 1926. The 
reason for closing the quarries was because of the competition with 
material shipped in from nearby counties. The stone has been burned 
for agricultural lime, pulverized and sold for fertilizing purposes, and 
quarried and sold to farmers who burned the stone on their own 
farms. The uppermost bed of limestone is supposed to be the (Wellers- 
burg) Elk Lick. It is a bluish gray stone, of fair grade, and has 
yielded a white lime. It has been variously reported as from 4 to 
10 feet thick. From 75 to 90 feet below the Elk Lick there is another 
limestone known as the Berlin limestone that has been reported by 
some as 2 to.4 feet in thickness but by others as 8 to 10 feet. It was 
not seen as the outerops are so generally concealed by hillside wash. 
In the case of the lower figures probably only the best portions are 
included. This rock has been quarried in many places about Berlin. 
It is a compact bluish limestone and has yielded a good grade of lime. 
_ The third limestone, which has been called the Coleman, lies about 

135 feet below the Berlin. It is from 3 to 5 feet thick, is argillaceous 
and contains thin interbedded shales. Although impure, it too has 
been quarried. 

The fourth limestone, the Philson, is somewhat more than 3 feet 
thick. It lies low and does not seem to have been quarried much in 
the Berlin region. 

In the vicinity of Garrett some of the Conemaugh limestones have 
been quarried in several different places but none was in operation 
in 1929. 

Note: The section around Berlin seems to be unusual and until detailed work is done in 


it is impossible definitely to correlate these beds as given by the Second Survey, 
ait the more foaat sections of Richardson and Sisler in other parts of the county. 
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A limestone, supposed to be the Wellersburg, occurs in the vicinity of- 
Meyersdale, one mile west of Meyersdale, and on Tub Mill Creek. 
Near Salisbury there have been a number of limestone workings. A 
short distance southwest of West Salisbury is the plant of the Key- 
stone Lime and Coal Co. 


Section in quarry of Keystone Lime and Coal Co., West Salisbury 


Ft. In. 
Coal Riiiccica cise. cue Sere ele visdetes iagetetalnts 3 to 3% 0 
Shale yg hone atta weave caeistele dene ete ole theheuete ie 2 0 
Impures limestone es ict as.s aise ote mk a 2 
Sh al Geer ee tenas is her Navel Daeeteisisietovar tee 12 to 14 
Irregular, somewhat shaly limestone 3 2 
Stil Py. file oth Cicer cA On Ts ea eye Zz 
Massive limestone ............. seated 5 0 
Shaletpartine! pitt. cene sisteiepeleus se ope c/o 
Limestone, exposed ........2.--ee++ 11 0 


This limestone is probably the Clarksburg, but may be the Pitts- 
burgh. The stone is either burned for lime or pulverized raw and 
sold to the farmers. There are 4 upright kilns. 


The Conemaugh limestones have also been quarried in a number of 
places in the Confluence or Johnstown Basin and in the Somerset 
Basin. A limestone quarried one mile south of Forwardstown has been 
referred to the Berlin. In Middle Creek Township the Conemaugh 
limestones have been quarried at a number of places. Near Ursina 
the Wellersburg limestone is divided into two layers. The lower one, 
10 feet thick and quite pure, was once quarried on the hillside and the 
stone let down by an incline and burned in the edge of Ursina. The 
same limestone was quarried near Draketown. 


Berkey Bros., Boswell P. O., were operating a limestone mine just 
northwest of Glessner in 1929. 


Section at mine of Berkey Bros., Glessner 


Fit. In. 
Sandy wechalew, Meiers cece ensias 
Saley va tekes saad cueuster eters versesieie svete’ aieiel eveseles 3 
Coals ce coe toe oe cele meas ate oe 9 to 12 
Limestone (mined) Grey caterers caer sie 5 6 
Limestone (left in mine) ............. 6 


Fire. clay 


Ce 


The stone is massive, breaks in irregular pieces, and is of fair quality. 
It is probably the Lower Pittsburgh limestone. Some layers contain 
ostracod fossils. The rooms are driven about 20 feet wide, and the 
shale above the coal forms a good roof. The coal is used but there 
is not enough of it for burning the limestone so more must be pur- 
chased. Two kilns are used and the lime is sold for agricultural pur- 
poses. Production ceases in the winter. The mine now worked is 
known as the Trexel mine. The same company previously worked 
another mine in the same vicinity. 

William Edmiston has been mining coal and limestone from the 
same opening near Acosta during recent years. The plant was idle 
when visited and no information could be obtained. It appears that 
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very little limestone is taken out. What is mined is burned for agri- 
cultura] lime. 


The Royal Quemahoning Coal Co. operated a coal and limestone 
mine on the left bank of Stony Creek, 114 miles southeast of Stoys- 
town until 1927. The stone was crushed and sold for concrete work. 
The limestone is reported to be 51% to 6 feet thick but this statement 
eould not be verified. Until about 1920 stone mined here was burned 
for lime. About three-fourths mile east of this mine, close to the 
Lineoln Highway, a small amount of limestone has been mined and 
burned. In 1929 plans were being made to reopen the mine to obtain 
bo‘h coal and limestone. 


Analyses of Conemaugh limestones, Somerset County 


Carbonaceous matter --.-.--....--------- 
BD DIAS TESIOUC, nn eee 


1. Lower Pittsburgh Mmestone, S. S. Flickinger’s limestone quarry, 214 miles north of 
Salisbury. 50 feet below Pittsburgh coal bed. Compact; exceedingly brittle; structure some- 
what slaty; color, dark bluish grey. Oarries considerable coaly matter and a large amount 
of iron pyrites (3, p. 290). 

2. Barton (Elk Lick) limestone, Pittsburgh Ooal, Coke & Iron COo.’s quarry, % mile 
we a 2 air Exceedingly compact and fine-grained; bluish grey, with conchoidal fracture 

» PD. _ 

3. Barton (Elk Lick) limestone, Elias Yoder’s quarry, one mile west from Meyersdale. 
Hard, compact, bluish grey (3, p. 291). 


4. Barton (Elk Lick) limestone, Peter G. Berkey’s quarry, near Jenner Cross Roads. 
Compact; bluish grey, with conchoidal] fracture (3, p. 291). 


5. Ames (Berlin) limestone, 1 mile south of Forwardstown. Compact, minutely crystalline; 
spotted with fron pyrites; color, bluish-black (2, p. 222) 


LIMESTONES OF THE MONONGAHELA GROUP 


The Monongahela group contains three limestones, the Redstone, 
the Fishpot (Sewickley) underlying the Sewickley coal, and.the Union- 
town limestone underlying the Uniontown coal. The Uniontown coal 
has been entirely eroded in Somerset County. The Uniontown lime- 
stone is present only in the high hilltops of the Berlin-Salisbury basin 
in the vicinity of Pinehill and south of Meyersdale on the western 
slope of Casselman River. 


The Redstone limestone was once quarried near the Maryland State 
line south off Salisbury where it is said to be 10 feet thick. The Fish- 
pot (Sewickley) has been quarried one mile west of Meyersdale where 
it is 5 feet thick and consists of two layers, the upper of which is fos- 
siliferous. It was also quarried one mile north of Salisbury where 
it is 6 to 8 feet thick. A limestone 8 to 12 feet thick including 
some interbedded clay, which was once quarried three-fourths mile 
west of Meyersdale and 2 miles southwest of Meyersdale has been re- 
ferred to the Uniontown limestone. It contains numerous fossils. 
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Analyses of Monongahela limestones, Somerset County 


eer 
4 5 
74.803 | 69.160 | 86.625 
6.734 | 15.535 6.152 
5.282 3.935 | l 
1.548 1.366 
-052 -046 -093 
-070 -017 023 
11.510 9.730 4.040 


1. Uniontown limestone, Keystone Coal and Manufacturing Co.’s quarry, 2% miles south- 
west of Meyersdale. Hard, compact, bluish grey. 

2. Uniontown limestone, Saylor Hill quarry, % mile west from Meyersdale. Compact, 
fine grained, brittle, bluish grey. 

8. Fishpot (Sewickley) limestone, J. M. Hayes’ quarry, 1 mile north of Salisbury. Hard, 
brittle; bluish grey. 

4. Fishpot (Sewickley) limestone, Saylor Hill quarry, % mile west from Meyersdale. Com- 
pact, brittle; yellowish grey. 

5. Redstone limestone, Manasses J. Beechy’s quarry, 21% miles southwest of Salisbury. 
Minutely crystalline; pearl grey, with conchoidal fracture. 

These analyses are quoted from 3, pp. 286-289. 
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SULLIVAN COUNTY 


There are no limestones of importance in Sullivan County. The 
strata exposed, consisting almost exclusively of sandstones and shales, 
belong to the Chemung, Catskill, Pocono, Mauch Chunk, and Coal 
Measures groups. Among the Catskill and Pocono strata, there are 
some caleareous beds that have been used to a small extent but can- 
not be said to be of any economic significance now. Platt has pub- 
lished the following statements in his report on the geology of the 
county (1, pp. 221-222). 


Catskill limestones. ‘‘Millview is up the Loyalsock from Forksville, 
and two miles north-northeast of it. 

“‘About half a mile north of Millview, on Mill Creek, Mr. William 
' Lucke has opened a quarry in the lowest of three widely separated 
exposed outcrops of limestone strata, dipping 7° more or less, south- 
ward. 


**1. Limestone at Mr. Lucke’s house, 200 feet above the quarry rock. 
» “2. Limestone at the kiln, fully 85 feet above the quarry rock. 
“*3. Limestone in the quarry. 


‘*Without a more perfect section it would not, be possible to locate 
precisely the horizon of these limestones; but from the structure it 
seems certain that the uppermost layer of limestone is at least 500+ 
feet below the red rocks which show in the creek bank at Forksville. 

‘‘The north dip comes in about half a mile north of this quarry; 
making the anticlinal axis pass not far to the north. This is stated 
by Mr. Lucke. 

‘<The limestone layers of the quarry are thus arranged: 


Ft. In. 
Small limestone layer, blue ......... 2 0 
Heed ® Sandstone WO5. ce ciepisis sie ote8 310 eh 8 0 
LGIMES COTE etcs orate eke, 34s lai tasalerattle. ov s,%s cane 2 6 
NENEG eee ole aya erensit elas Sraveiere wrecc eae. «6 2 6 
MWMESEOTION F ihc okie eres, otertiare clita cvele 3 0 

18 0 


‘“‘The slate thins down at times in the quarry to less than one foot 
in thickness. ; 

‘Specimens of the upper and lower benches of limestone from the 
quarry were forwarded to the Laboratory of the Survey, in Harris- 
burg. They were analysed by Mr. S. 8S. Hartranft, and yielded thus: 


Upper Lower 
Garbotiate of: Vie 24.6 acces seis. oe 80.393 69.000 
Carbonate of magnesia ...........-- 5.653 5.387 
Carbonate of manganese ......-...-- 3.116 1.689 
Siri aes is oe aisiavestisie 2) peice oie wisio: sf ere a's 240 .092 
PHOSPHOLUS) Aevelisielely leis <ele ss sicle'e e050. 133 144 
Oxide of iron and alumina ........ 5.196 5.870 
RSOMIDIOIRTOSIGUCI fics h ees sce ore estas 5.240 17.850 


99.971 100.032 
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‘‘The upper layer represents a very good limestone. When burned 
it slacks well and is a valuable lime for agricultural purposes; a 
matter of considerable consequence in this region, where the soil needs 
a lime treatment. 


‘Galena. Some small specimens of lead ore are found in the upper 
layer of limestone at the quarry; only in very small pieces, not in 
any regular deposit; and occasionally there are thin layers of lime- 
s.ones crowded with fossils.’’ 


Pocono limestones. South and east of Bernice, Platt (1, pp. 187- 
188) describes some Pocono calcareous strata as follows: 

‘‘On the hillside, south of Schreyfogel’s hotel, and 170 feet above 
the level of the Loyalsock Creek, was opened a quarry of greenish 
siliceous limestone, poor and sandy, and not fit to burn for lime. The 
bed is seemingly thin; and it must lie three hundred feet, more or 
less, beneath the Pottsville Conglomerate. 

‘‘A greenish sandy limestone, perhaps the same, is found on the 
hillside on the south side of Birch Creek, 5 miles east of Schreyfogel’s, 
near Hopkin’s house. It lies fifty feet above the red rocks which 
come in and extend down to the creek at that place.’’ 

Along Fishing Creek, in the southeastern corner of the county, 
Platt (1, p. 204) also describes some calcareous materials: 

‘‘About 600 feet + below the base of the massive sandstone in 
X (Pocono), is a massive limestone, fully 12 feet thick. It is chiefiy 
a sandy calcareous rock; but layers of it are made up of rounded 
pebbles of carbonate iron ore, held together by a matrix of calcareous 
matter. 

‘<The limestone when burned slacks very well. 

‘It could not be determined from the weathered outerop whether 
the rounded iron ore pieces came water-worn from some other locality 
or were concretions formed in place.’’ 
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SUSQUEHANNA COUNTY 


Limestones are of little importance in Susquehanna County although 
some calcareous strata have in the past received some attention. The 
surface rocks over almost the entire county belong to the Catskill 
group. The Chemung strata are exposed in the larger stream valleys 
in the northern and northwestern portions of the county and in the 
extreme southeastern corner, the Pocono, Mauch Chunk and Potts- 
ville are present. As in other sections, the Chemung and Catskill 
contain some calcareous beds, locally termed ‘limestones, although 
searcely deserving the name. 


Chemung limestones. In the vicinity of Great Bend a calcareous 
layer within the Chemung outcrops in the valley of Susquehanna 
River and has been called the Great Bend limestone. It is a thin 
discontinuous layer ranging from 6 inches to 2 feet in thickness where 
observed. It is little more than a shale in which there is an abundance 
of calcareous fossil shells. 


- - Catskill limestones. Throughout the Catskill occasional layers of 
calcareous breccias are observable here and there. White (1, p. 62) 
described them as follows. 

‘The caleareous breccias which everywhere accompany the Cats- 
_ kill rocks in this district, frequently contain pebbles of sandstone, and 
sometimes of quartz. The pieces of slate are nearly always of a 
dark olive hue, and present much the appearance of a ‘‘slickensided’’ 
surface. They also frequently contain what seem to be fragments 
of fish bones, so broken and worn as to be indeterminable. The cal- 
careous matter often presents a fragmentary appearance, as though 
it had been formed by the erosion and breaking up of an older 
limestone.’’ 

In addition there is a more persistent calcareous band in, the eastern 
tier of townships that has been called the Cherry Ridge limestone. 
It is from 5 to 10 feet thick. It consists of fragmental fish bones, 
sand, shale pebbles, etc., cemented by calcium carbonate. Some Wayne 
County specimens analyzed have shown as much as 65 per cent CaCO, 
although most contain less than 20 per cent. Some fishbed conglo- 
merates similar to those described by White in Wayne County are ex- 
posed along the D. L. & W. Railroad south of New Milford. They are 
evidently extremely low in CaCO. . 
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TIOGA COUNTY 


The strata of Tioga County belong to the Chemung, Catskill, Po- 
econo, Mauch Chunk and Coal Measures groups. All of these consist 
almost entirely of shales and sandstones. However, interbedded with 
these argillaceous and siliceous sediments there are occasional impure 
calcareous strata consisting of great masses of fossil shells. These 
are more prominent in the Chemung although occasionally noted in 
some of the other groups. 

So far as known no use has been made of these calcareous beds 
within recent years. When transportation facilities were inadequate 
some local use was made of these strata, impure as they were, for 
agricultural lime and for furnace flux. The writer’s limited investi- 
gations lead him to believe that there are no limestones of economic 
importance in the county. 


The following quotations from Sherwood and Platt’s Report on. 


Tioga County show the characteristies of these limestones or caleareous 
shales and sandstones. 

On the farm of G. R. Wilson ‘‘in the south bank of Mann’s Creek’’ 
near Mansfield ‘‘there is a bed of limestone or caleareous rock, said 
to be six feet in thickness, which has been worked quite extensively 
to supply a flux ‘for the iron furnace at Mansfield, for which purpose 
it.seems well adapted. It has also been burned for lime. 

‘Tt is largely composed of comminuted sea shells, which must have 
been ground up and broken to fragments by the action of the waves. 
The dip is northerly. Is this bed the same as that worked by W. B. 
Kline at Burlington, in Bradford County. Is it the same as that 
referred to as occurring two miles north of Mansfield, by Richard 
Cowling Taylor, in his memoir on the Blossburg Coal Fields? Its 
properties will be seen by the following analysis by David McCreath: 
Fe,O, 2.142, Al,O, 2.269, CaO 28.872, MgO 1.117, H,SO, .087, H,PO, 
.729, CO, 23.227, Insoluble residue 41.700, Total 100.143.’’ 

‘‘At Knoxville (1. p. 94) the limestone must underlie the surface 
at no great distance; as it was opened on the Cowanesque Creek, 
two miles below Knoxville, showing two feet of poor, fossiliferous 
limestone. ”’ 
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UNION COUNTY 


Limestones are fairly well distributed throughout Union County 
as they are present in every township of the county with the excep- 
tion of Hartley. However, three of the largest townships—White 
Deer, West Buffalo, and Lewis—contain very little limestone. The 
other six townships are well supplied. 

The limestones of Union County have been quarried in scores of 
places to obtain small quantities for burning. As in other counties 
in central Pennsylvania, most of these openings have long been 
abandoned although lime is still being produced in several places. 
In recent years the demand for crushed stone for highways and for 
conerete consiruction has resulted in the reopening of some of these 
old workings and new quarries have been started in places favorably 
situated. Near Winfield there has long been extensive quarrying, 
first for the manufacture of lime, but at present to obtain crushed 
stone for some of the new State roads of that section. 

The limestones of Union County belong almost entirely to the 
Helderberg group, although some calcareous beds referred by the 
Second Geological Survey of Pennsylvania to the Salina are present 
and have been utilized in a small way. 


HELDERBERG LIMESTONES 


The Helderberg limestones occur in four bands in Union County. 
The most northerly band cuts across Gregg Township from Lycoming 
County into Northumberland County, passing through Alvira and 
in a direction slightly south of east crosses Susquehanna River about 
three-fourth mile north of Allenwood. 

The second band forms a loop open on the east and closed on the 
west, which encloses the town of Lewisburg. It enters from North- 
umberland County about 14% miles north of Lewisburg, goes west- 
ward about 5 miles to the vicinity of Cameron and Buffalo Cross 
Roads, where it turns eastward, and crosses the river into Northumber- 
land just south of Lewisburg. 

The third band forms a ridge known as Mifflinburg or Limestone 
Ridge, which extends from near Swengel in Hartley Township east- 
ward, passing just south of Mifflinburg, a short distance into Hast 
Buffalo. Township. It forms the trough of a synclinal valley so that 
the Helderberg limestones outcrop in two bands in close proximity. 
A small isolated patch of the same limestones with similar structure 
is also present about 2 miles south of Mifflinburg. 

The fourth band crosses the county in a direction slightly south of 
west, through the central part of Union and the extreme southern 
part of Limestone Township. It enters the county a short distance 
south of Winfield, passes through New Berlin and crosses into Snyder 
County about a mile south of Battletown. 


DESCRIPTION BY DISTRICTS 


Gregg Township Area. The most northerly band of Helderberg 
limestone has been worked for a long time south of Alvira, a short 
distance north of Spring Creek. Quarries there were described in 
1888 by d’Invilliers as follows (2, p. 86). 
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‘‘Leonard G. Meek’s limestone quarry is opened in the Lower 
Helderberg formation along the center of the little synclinal basin 
and just north of Spring Creek; and H. Scott has opened the same 
rock series at the east end of the same ridge on a small branch of 
the main creek. : 

“The limestone quarried at both places is not over 40 feet thick 
and oceurs in rather thin beds, somewhat stained with red clay seams. 
The entire 40 feet of limestone is burned for building and plastering 
lime, as well as for farm fertilizing; and in each quarry there is a 
- bottom gray limestone and some blue beds on top which would further 
amplify the section by about 20 feet. 


Helderberg 


eemenre 


HARTLETON. 


Fig. 38. Limestone areas in Union County. 


1. John H. Voris. 2. Penn-Lohr Lime Co. 8. Buffalo Township quarry. 4. 
Charles Yost. 5. M. A. Grove. 6. Smith Bros. 7. Charles Reichley. 


‘*During the active season Mr. Meek stated that he burns 20,000 
bushels in two kilns, 20 feet, high and 6 feet wide at top, using a ton 
of anthracite pea coal to each 100 bushels of stone burned. The 
limestone beds seem to lie perfectly flat at his quarry, showing a 
slight tendency to turn up at the north and south sides. 

‘“‘The Lower Helderberg limestone folds over a small anticlinal 
axis near the Presbyterian Church, and passes thence along the public 
road westward to Alvira, on north dips of about 12°, and eastward 
passes through the forks of the road near the Baptist Church and 
thence to the Susquehanna River. 

‘‘Bowers’ quarry is a small opening in the limestone a short dis- 
tance west of the railroad, where the beds seem to be considerably 
twisted, some of them showing dips of about 50° towards the south- 
east. The quarry was idle and the stone exposed rather inferior.’’ 

In recent years, Galloway and Meek have worked here. 

A thin, shaly limestone forms the north-northeast wall of the quarry, 
and a fairly good lime is obtained from it. There are numerous red- 
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dish clay seams in the overburden and also in the overlying grayish 
limestone, which reaches a thickness of 40 feet. This gray limestone 
is underlain by a more bluish limestone about 20 feet thick which 
breaks with a distinct glassy fracture. 


Lewisburg Area. The most active limestone quarrying in the Lewis- 
burg region is on the southeast, south, and west slopes of the hill about 
3 miles west of Lewisburg, which is practically bounded on the west, 
north, and east by Buffalo Creek. In the summer of 1931, John H. 
Voris was operating a small quarry, opened in March, 1931, in the 
southeast part of the hill. In the main opening, the beds worked are 
gnarly, tough, dark limestones. The deepest part of the quarry was 
only about 18 feet. Many bad clay pockets extending to the bottom 
of the opening presented a serious obstacle. Another opening nearby 
exposed only thin-bedded limestones containing many ostracod and 
small gastropod fossils. The entire output is crushed stone. The 
quarry was only in the first stages of development when visited and 
will doubtless present a more favorable appearance later. 

The Penn-Lohr Lime Co. is working in an old quarry on the south 
side of the hill. The quarry face extending along the slope of the 
hill is about 55 feet high and the strata dip into the hill at an angle 
of about 40°. Much of the stone exposed in the quarry is of poor 
quality, shaly and siliceous, but there are several layers of good stone. 
A 7-foot bed near the base is said to have formerly been worked 
for fluxing stone used in blast furnaces in Milton. All of the stone 
now being quarried is burned for lime. There are two kilns on the 
property. 

A short distance to the west is a quarry worked intermittently 
by Buffalo Township for crushed stone for the township roads. 

On the west side of the hill, Charles Yost was working a quarry 
and burning lime in two kilns. This quarry was not visited. 

In 1888 there were more quarries in operation and better oppor- 
tunities to see the different strata than at present. For that reason 
the following paragraphs are quoted from Report F3 of the Second 
Geological Survey of Pennsylvania (2, pp. 102-104). 

‘‘In Buffalo Township are several openings in the Lower Helderberg 
limestone, occurring in the south flank of the limestone ridge west 
of Lewisburg. 

‘“<These in order westward are the quarries of Messrs. Gepheart 
(erroneously printed Gephew on map); Cameron, or Duck; Wolfe; 
Wolfe No. 2; and on the western point of the ridge along Buffalo 
Creek, Beaver’s or Miller’s quarry. None of these openings were very 
actively worked in the summer of 1888, and it was with difficulty that 
any information could be obtained concerning the markets or the 
general commercial characteristics of the stone; but they are evidently 
mainly worked for local farm use and plaster lime. 

“J. Wolfe’s No. 1 quarry, on the south side of the hill, is about 
250 yards north of the pike and near the crest of the ridge. It has 
been mainly worked to produce farm lime, which is burned in two 
kilns. The dip is gentle, not over 20°N. 5°W., and upon this dip the 
quarry exposure, which is about 50 feet square, shows about 60 feet 
of rock, capped with shaly fossiliferous beds, not worked. There is 
one good massive blue bed in the north face of the quarry, from 12-15 
feet thick, separated by about 15 feet of small one foot beds from 
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a lower deep blue bed of excellent qua'ity, about 6 feet thick, smooth 
grained and very free from siliceous matter. These two beds are 
chiefly worked here; the underlying beds exposed are all shaly and 
not burned. 

‘Martin Wolf’s quarry is about 14 of a mile east and differs in 
no essential points from the one just described, except for a slightly 
steeper dip. 

‘‘The Cameron quarry (now Packer) is about 14 of a mile east 
and was being actively worked during the summer of 1888. All kinds 
of lime are made here upon demand, and the average output is from 
6 to 7 thousand bushels of burned lime per month. 

‘‘The quarry is opened geologically and topographically like the 
others in this hill, and exposes a rock section, 50 feet more or less 
thick, dipping 25°NW. The upper 25 feet is shaly and white, and is 
rarely used. Beneath this there is a good 10 foot blue bed separated 
by about 6 feet of shaly beds from a lower 6 foot blue bed, correspond- 
ing to the two main beds of the other quarries and apparently 
associated with the Bossardville horizon described in G7, embracing 
the counties on the east side of the Susquehanna River. 

“The quarry is about 150 feet long, but narrow, and most of the 
information regarding markets and use of lime was withheld. 

‘‘Gepheart’s quarry is next east, separated by a small quarry 
formerly worked by Cameron. But these latter openings were idle 
and both small. 

‘The Beaver, or Miller, quarry is situated high in the ridge about 
4 of a mile down Buffalo Creek from Hafer’s grist mill in the north 
leg of the synclinal on a low E.S.E. dip. Probably 60 feet of good 
blue stone is exposed here 200 feet above creek level, and in the 
interval there are several additional ledges of limestone rather more 
white and gray, so that the entire series cannot be less than 200 feet 
in thickness, estimating the top layers of the upper Salina beds to 
be above creek level here. 

‘“‘The quarry was being operated by Mr. Stall, but was not active 
at the time of inspection. 

‘“The limestone can be quarried here with great advantage and 
cheapness, as the opening is practically in the center of the synclinal 
and can be worked in both directions with equal advantage.’’ 

About 8 miles north of Lewisburg and 114 miles south of West 
Milton, M. A. Grove has been quarrying Helderberg limestone and 
burning lime intermittently for a number of years. The quarry is 
located between the highway and the Reading Railroad which here 
closely follows the Susquehanna River. The available quarrying area 
is therefore limited. The ledges exposed dip south about 18°. Some 
beds are fairly massive and consist of dark gray stone of high quality 
and breaking with a distinct glassy fracture. These are interbedded 
with gnarly strata of poorer quality containing frequent shale laminae. 
Clay pockets filling old solution cavities extend down to depths of 10 
to 20 feet. Although there are a number of objectionable features 
in the quarry, stone suitable for agricultural lime can be obtained. 
There are four kilns on the property, of which two were in use when 
the plant was visited in the summer of 1931. At one time some raw 
limestone was pulverized here by the Shikelimo Lime Co. It was 
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sold under the analysis of 95.57 per cent CaCO, and 2.10 per cent 
MgCo,. Some stone of that grade can doubtless be obtained by care- 
ful selection but the run of quarry is much lower in its lime content. 


Mifflinburg Ridge Area. The third band of Helderberg limestones 
forming the Mifflinburg Ridge area has been long worked. The fol- 
lowing paragraphs from the first edition of this report describe the 
operations in 1921. 

““At Swengel, there are numerous small operations, all on the north 
side of the ridge. At this point it would be well to mention the fact 
that the economic value of the burned lime in this section is greatly 
lessened by the ‘cut-throat’ methods of the various small operators. 
Lime was sold at 9 cents a bushel during the summer of 1921, while 
in other areas where larger operators were at work, lime ranged from 
17 to 28 cents a bushel. 

“*At the quarries the men constantly refer to the so-called ‘bastard’ 
limestone, a name which was used frequently in the literature during 
the time of White, Platt, d’Invilliers, and others. The rock is a 
more siliceous limestone. Here the so-called ‘bastard’ limestone over- 
lies the good black limestone which could be easily quarried by bench- 
ing into the hill in the lower portion. 

‘“The operators from east to west are:—Knauss Brothers, C. R. 
Ruhl, (2 quarries), J. C. Coleman, C. R. Ruhl, Charles Dorman, 
C. R. Ruhl, D. H. Catherman, and the township quarry. The quarries 
working at the time of the visit (1921) included the Knauss, Dorman, 
and township operations. The outcrop can be traced for a quarter of 
a mile along the hillside. The quarries have been in operation for 
the past 25 years. The total output is about 2500 bushels a week. 

““The basement rock of the Swengel quarries is a black limestone 
with some calcite veins. The thickness could not be estimated because 
of the overburden. The lowest bed being worked is about 4 feet 
thick. It is quite siliceous and is overlain by a thin-bedded, some- 
what shaly rock about 10 feet thick. Above this shaly bed, a dark blue 
limestone occurs which in places is somewhat gray, grading into a 
shaly limestone. Many caves have been broken into in the course of 
quarrying. 

‘<The extreme western outcrop where the township quarry is located 
shows limestone to a thickness of 20 feet. For the most part it is a 
grayish-blue limestone, weathering buff and showing many poorly pre- 
served fossils on the weathered surfaces. 

“‘In the quarry of the Limestone Products Company, which is on 
the ridge directly south of the town of Mifflinburg, the same beds 
as those described in the Swengel area are found. They are better 
exposed. Here the stone is crushed for road materials, and some of 
it is burned for lime. At the time of our visit the quarries of the 
district were furnishing stone for the State road to Bellefonte. 


Section exposed in the Limestone Products Co. quarry 


Feet 

Keyser limestone: 
Thin bedded, more or less shaly limestone ............ 10 
Bluish gray hard limestone .........sesseeererreeees 20 
Massively bedded limestone ........-..-eeeeseeeeeees 36 
Blue to black limestone ..........-cecceeeesccscoes 12 


Shaly limestone .........e-.seseeees fae cules scte Wek iiarbje q 
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_ “Farther west, but in beds represented by White’s Lewistown lime- 


stone, are the quarries of J. P. Miller and the abandoned quarry 
of Emanuel Snyder. 


Section exposed in the J. P. Miller quarry. 


Feet 
Shaly and thin-bedded limestone ...... «aloes ous Dataieta a2 
Massive bitte limestoresins ce sheila ete tee eis) ote aio won ae olor 10 
Hard, siliceous limestone ..........+eeeececeeesececes 12 
Black limestone (thickness determined by diamond drill) 35 


Section exposed in the Emanuel Snyder quarry 


Feet 
Shaly limestone in very thin beds ............--+-+-- 10 
Blue limestone, irregular fracture ............++++-- 20 
Bluish gray limestone, massive ........-----scecevone 20 
Blue limestone, smooth and good quality Be Sikoaon atetake 8 
Fine-grained limestone, two-foot beds .............+e- 6 
Gray, shaly limestone in base of quarry ............-+ 10 


‘‘The strike of the rocks in this locality is almost due east and the 
dip 24°S. Crinoids and brachiopods, poorly preserved, were found in 
abundance in the Snyder quarry. The Miller quarry shows large 
joint planes, many clay seams and pockets.”’ 

About two miles southwest of Mifflinburg, two small openings are 
found about half a mile apart. The westernmost quarry was opened 
years ago for foundation material: The quarry to the east was opened 
several years ago to supply stone for highway construction. 


The stone occurs in a ridge trending about N.60°H. and the beds 
have approximately the same strike. The dip is about 30°SW. 


The following analyses were obtained from samples collected at these 
quarries: 


Analyses of limestone at quarries two miles southwest of Miffinburg 


1 2 3 4 5 6 

PEOOY he eee tee 94.35 95.36 95.05 95.72 89.72 87.01 
MaCO Win, Sere non 1.85 1.83 2.04 1.47 2.06 2.44 
ADO Sak Be. Oo. rai, 2as 1.40 2.00 0.84 1.32 4.16 4.44 
MO eo eee 2.10 0.68 2.02 1.66 4.32 5.72 


1. Western quarry. Float sample. 

2. Western quarry. Five feet of beds, top of quarry. 

3. Western quarry. Three feet of beds, immediately below 5-foot sample. 
4. Western quarry. Wight feet of beds, below 3-foot sample. 

6. Eastern quarry. Two samples representing about 35 feet of beds. 


The descriptions published in Report F8 of observations in 1888 
furnish additional information of value. They are as follows (2, pp. 
131-1382) : 


Lewis Township. ‘‘In Lewis Township at the western extremity of 
Mifflinburg ridge there are a series of small quarries opened on the 
north side of the hill in the Lower Helderberg limestone, extending 
for about 1000 feet along the outcrop to the end of the goin and one 
opening, Halfpenny’s, on the south side. 
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“‘They are all small local quarries, generally run from time to time 
as their product is required for farm use, each farmer owning a strip 
about 2 rods wide, east and, west, and 50 rods long, north and south. 

“‘J. Ruhl’s quarry is the first and most eastern, having one kiln; 
quarry about 30 feet wide and exposing 15 feet of rock, only slightly 
developed on a southeastern dip of 10°. 

“S. F. & H. W. Ruhl’s quarry is about 100 feet further west and 
shows about the same amount of development. It is 50 feet long, 
and shows 18 feet of blue limestone in thin beds; one kiln. 

*“William Fees’ is the next small opening, with one kiln. It is 
worked partly for farm and partly for general trade use, opened on 
the same section of beds as the last. 

“*T. Reiss and D, Knauss have a quarry and a pair of kilns next 
west; and D. Knauss a single kiln, all furnished from one large 
quarry, showing a section of about 30 feet of stone, the bottom 20 
feet of which show good massive blue beds from 6 inches to 2 feet 
in thickness, pure and making an excellent lime. These beds have not 
apparently yet been reached in quarries further east and are not far 
below the summit of the hill. 

*“William Fees’ come next with two kilns, supplied from one quarry 
about 30 feet wide and 25 feet north and south, where a small portion 
of the lower and upper beds have been developed sparingly. 

‘‘George Ruhl has a small quarry immediately adjoining, but no 
kiln. It shows about the same features as the last. 

“‘William Fees again joins him on the west with one kiln, prac- 
tically making a continuous quarry. 

*“J. Speese has the last quarry on the western extremity of the 
ridge, with one kiln and about 20 feet of rock, dipping very gently 
10-15 towards the south. 

‘<In other words all these quarries are practically upon one series 
of beds, aggregating about 60 feet in thickness, all the openings making 
nearly a continuous quarry. All the coal used here is hauled from 
Swengle Station, one mile, at a cost of about $2.40 at the railroad, 
and very little attempt is therefore made to manufacture any lime 
except for local use. 

‘‘J. R. Halfpenny’s quarry, on the south side of the ridge, develops 
the same stone on a north dip. 

““The Ore sandstone ridge in this township is largely eroded by 
Penns Creek and when it gets to the south side of that stream the rocks 
dip so steeply as to form only an indistinct terrace on the north 
flank of Jack’s Mountain. 

‘““The Bloomsburg red shales however show distinctly at the base 
of the ridge, just south of the valley road, and are crossed going to 
Rearick’s saw-mill on Penns Creek on a low 15°NW. dip, which 
spreads them over quite a wide area.’’ 


Limestone Township. ‘‘The Mifflinburg ridge (2, pp. 115-117) in 
the northern portion of the township, has already been referred to as 
containing a good series of limestone beds. About a mile west of 
Mifflinburg there are three small quarries opened about 250 yards 
south of the pike, all in the same portion of the Lower Helderberg 
formation, as exposed in the large town quarries on the West Buffalo 
line. The dip is about S. 15°E. 10-20°. 
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‘‘Royer’s quarry, with two kilns, is the first operation; Kleckner’s 
with one kiln, the second; and Youtz’s, with one kiln, the third. The 
first two are practically continuous, and expose about 30 feet of 
rock, including the soft blue-gray stone, for a distance of about 100 
feet along the outerop. The Youtz quarry is about 100 yards west, 
and while it was not thoroughly developed, presented a face of excel- 
lent stone. None of these quarries were being operated when visited 
and are probably only developed for private farm purposes. 

‘‘J. Strickler had just started a small quarry along the north flank 
of the ridge, about one mile west of the Youtz quarry; but compara- 
tively little stone had been quarried here. 

‘“‘Immediately south of Mifflmburg and somewhat higher in the 
ridge than the town quarries: : 

‘‘Anspach & Cotelius’ quarry is opened close to the synclinal in 
limestone, dipping about 5°SE., the reverse dip showing a little higher 
on the ridge. The stone exposed here is not burned at all and occurs 
geologically above the good fat-lime beds of the Lewistown formation, 
and is largely developed for building and paving purposes in Mifflin- 
burg. It has a blue color and is exceedingly hard, breaking out in 
small or large blocks as required, and apparently an excellent stone 
for the purpose for which it is required. There is about 20 feet of 
rock exposed in the quarry, the thickest layer so far developed being 
about 14 inches: One bed of good limestone, about 2 feet thick makes 
the bottom rock of the opening. 

‘‘The King quarry is located just west of the road leading to White 
Springs, opened in the massive limestone series of No. VI (Helder- 
berg), and furnishing an excellent quality of lime. It is a small open- 
ing however, and has not as yet developed any thickness of rock. 

‘*R. & D. Longs’ quarry is situated a couple of hundred yards 
west on the east side of the next road crossing the ridge, where the 
limestone developed and burned is of first-class quality. The general 
‘ trade is supplied from this opening, field and plaster lime selling at 
714% cents per bushel for ‘run of quarry,’ and 10 cents for picked lime. 

‘“The rock section exposed is about 40 feet thick, the lower 25 feet 
consisting of good blue beds, less siliceous, and are said to make the 
best plaster lime, but no better for fertilizing purposes than the 
upper beds. 


‘‘The quarry is about 70 feet long and is equipped with two kilns, 
one of which is kept going constantly... Work has been carried on for 
about 2 years, averaging about 9 or 10 thousand bushels per year. 
The dip is 8. E. about 10° and the Oriskany sandstone and chert 
caps the ridge above the opening where it has been somewhat quarried 
for road purposes; but it only makes a small knob at this point, 
bring eroded to the east and west. It is about 15 feet thick. 

‘‘From Long’s quarry to White Springs the synclinal of the lime- 
stone ridge is crossed further west, where it again holds a strip of 
the Oriskany sandstone measures. 

‘“‘Barber’s quarry, just north of White Springs, has developed the 
bottom members of No. VI (Helderberg) on the south flank of the 
ridge, largely exposing a gray and white stone, not particularly good. 
There should be better layers opened higher in the ridge. The dip 
is about 15°NW., increasing to about 35° southwards in the upper 
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Salina lime shale valley, which spreads out between the limestone ridge 
and the Bloomsburg red shale, east of White Springs. 

“‘Along the eastern end of the Mifflinburg ridge the No. VII Oris- 
kany rocks again cover the crest with a thin mantel of broken sand- 
stone and shale, the ridge being slightly divided here by a narrow 
valley, but keeping a nearly dead level eastward, where the two prongs 
come together again. 

*“Hassenplug’s quarry is a large opening on the south flank of the 
ridge and west of the road to New Berlin, where the dip is about 
10°NW. The quarry was idle during 1888 and shows a somewhat 
similar rock section to the Mifflinburg opening.’’ 


_ West Buffalo Township. ‘‘At Mifflinburg (2, pp. 108-110), the pike 
is close to the northern edge of the Lewistown limestone in the Mifflin- 
burg ridge; but there is a comparatively small area of those rocks ex- 
posed in this townshiv, (West Buffalo) the greater part of the ridge 
lying in Limestone Township, to the south. All the openings im- 
mediately south of Mifflinburg were idle in 1888, although only tempo- 
rarily so, and the extensive quarries south and east of the town all 
showed good sections of the limestone measures upon 30°SK. dips. 
The limestone industry, however, has evidently deteriorated for some 
reason at this point, for many of the kilns have been entirely dis- 
mantled as if the owners did not contemplate an early resumption. 
With railroad facilities so near at this point it seems strange that 
an extensive operation for quarrying and shipping both stone and 
burned lime is not inaugurated, for there would seem to be no good 
reason either in the character of the stone or in its location to pre- 
vent such an operation being successful. 

‘The Benchof, or Tees quarry, is the most eastern opening and is 
worked periodically. It shows some excellent stone, the lower portion 
10 to 20 feet thick, consisting of a good blue and gray rock, fine and 
smooth-grained; 15 feet of darker rougher stone, but of good quality 
and from 10 to 20 feet of thin beds on top, the dip is 8.10(0)° E.30°. © 

**A section of this quarry from top to bottom amounts to 66 feet, 


thus: 


Feet 
1. Shaly limestone, in very thin beds ................ 10 - 
’ 2. Blue limestone, irregular fracture, and weathering 
TOYS TON oe Sle Weel eee shea tiets cisin ag Se eiele Mina melee 20 
8. Bluish-grayish massive bed, somewhat jointed .... 12 
4, Blue limestone, smooth grained and of good quality 8 
5. Dark blue limestone in beds 2 feet thick .......... 6 
6. Gray shaly limestone in bottom of quarry .......... 10 


The opening is about 100 feet long east and west, and has been a 
large producer in the past, though idle during the summer of 1888. 
An excellent quality of lime should be made here. 

““Some little development has been made in a smaller quarry im- 
mediately east, equipped with two kilns and developing largely the 
upper strata. 

“‘Miffinburg borough owns the next quarry further west, where 
the same rock section practically is exposed on a dip of only 6-10°SE. 
This is sometimes known as the Wolf quarry. 

‘The Mench quarry shows a similar dip and is located just west 
of the road crossing the ridge to Centerville and the 
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‘‘Faust or Hearn quarry lies a short distance still further west 
on the south side of the next road crossing the ridge and is close to 
the Limestone Township road.’’ 


Buffalo Township. ‘‘In the Mifflinburg ridge (2, p. 104), which 
is also sometimes called the ‘Limestone Ridge’ by the local inhabitants, 
there are one or two small quarries close to the Limestone Township 
line, opened near the crest, with dips of from 15-20°N.W. This 
ridge is of synclinal structure, and in its length of 7 miles, contains 
three narrow compressed strips of the Oriskany sandstone, separated 
from one another by erosion along the crest of the ridge. The eastern 
extremity contains limestone throughout and its southern crest has 
been cut down in a desultory manner for several hundred yards along 
properties of Messrs. Frock & Bucher. 

‘Henry Frock’s quarry, which is the more eastern, is only worked 
for private farm use; but the stone is in fair condition to develop 
well and enable an excellent quarry to be opened at this point. 

‘‘The Rev. Mr. Bucher’s quarry is really a series of small openings 
for several hundred yards along the hill, beginning at 14 of a mile 
west from Frock’s opening and extending to, if not entirely in, Lime- 
stone Township. A very small section of the limestone measures is 
exposed in any of these openings, although the stone worked is ap- 
parently of excellent quality.’’ 

The above descriptions furnish evidence of the decline of limestone 
quarrying in Union County. 


Winfield Area. In the southern band of Helderberg limestone, the 
most extensive quarrying has been carried on about half a mile south- 
west of Winfield. It is the largest operation in the county and one 
of the largest visited in the entire study of the Helderberg. The 
quarry is about a quarter of a mile long and the face reaches a height 
of 150 feet. The beds pitch steeply to the south at angles of 46-54° 

and strike N.77°-84°R. 

' The output when visited in 1921 was 1200 bushels of lime per 
week and as needs arise the quarry has a total capacity of 750 bushels 
daily. There is a battery of 15 kilns on the property. When visited 
in the summer of 1931, the product was entirely crushed stone for 
highway construction. It was being worked by Smith Brothers. 


Section exposed in the Winfield. quarry 


Feet 
Shaly limestone: avents: 9 Sad Seta aecie ove tueraile ete o, 0) aueeehar ster 6 
Thin, massive limestone, beds 10 inches and thicker .. 27 


Massive -seamy limestone ..........0..ceeecececeees 8 
Massive blue limestone, solid beds ................00-- 5 
Grayish blue limestone, in thin beds ................-- 8 
White to bluish limestone ..............cccceecccees 6 
Shelly, limestone» wipe cae siete esc cisceie pee eh cen ee 6 
Thin beds of blue limestone 8 to 6 inches thick ...... 5 
Blue limestone of good quality 3 
Thin beds of blue limestone ..............cccececcecs 7 
Smooth blue strata with thin slate in center 8 
Good blue limestone 10 


ee er a) 


wee ee eee ee 


CC er rd 


The so-called ‘‘bastard’’ limestone constitutes the series from the 
shelly beds upward. The overburden varies from 1 to 6 feet. 

At an abandoned quarry 114 miles west of Winfield the following 
section was observed. 
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Section in quarry 1% miles west of Winfield 


Feet 

Blue beds, generally under one foot in thickness ...... 25 
mBastard weshelyelMestoners secet ences mcs. oa oe 6 
peso-calleds plaster? pbeds: cs. steel ance iccnmocs Ohleee 35 


In the summer of 1931, Charles Reichley was operating a quarry 
and burning lime in two kilns on the south side of the highway about 
3 miles west of Winfield. He had been working about a year. He 
first started to work in an old quarry, but the stone was gnarly, 
unusually heavily bedded, so that it was very expensive to hand drill 
and shoot. One bed exposed is almost 15 feet thick. A new quarry 
has recently been started a short distance to the east where beneath 
about 12 feet of broken and weathered rock, gray and bluish-black 
stone of fair quality is being obtained. The bluish-black stone is 
of very good grade and breaks with a glassy fracture. The gray 
stone is tougher and less pure. Both quarries are on the north slope 
of a low hill. The beds dip southward into the hill at an angle 
of about 40°. 

SALINA LIMESTONES 


Strata that were referred by the Second Geological Survey of Penn- 
sylvania to the Salina contain some impure limestones in different 
parts of the county. So far as known, these have not been worked 
for many years. Therefore the following paragraphs from Report F3 
of the Second Geological Survey of Pennsylvania describe observa- 
tions made in 1888. 

“On the road leading west (2, p. 90) about a mile below White 
Deer Mills, a narrow compressed synclinal of Salina lime shales 
crosses the road near Rauck’s house, and thence west keeps north of 
the road leading to White Deer church, marked by a series of low 
hills. Each individual farm has a small limestone quarry opened in 
these upper Salina rocks, and while the beds are only a few feet in 
thickness, interbedded with shales, they furnish a fair quality of 
crystalline blue limestone, rather quartzose, burned for farm fertiliz- 
ing. 
“At Monpeck’s quarry the rocks dip nearly due north and south 
25° and 40°, but are much curled and twisted and interleaved with 
thin bands of shale. All these quarries make rather poor exhibits, 
but in the absence of the thicker and purer Lewistown limestone beds 
in this township they are naturally largely utilized. 

‘“'hese limestone and lime-shale rocks occupy the center of, this 
narrow valley for 6 miles west of the Susquehanna River, flanked 
on each side by the underlying Bloomsburg red shales, the latter 
rocks forming low but distinct ridges, and giving rise to an intensely 
deep red soil in strong contrast with the gray soil of the lime-shale 
valley.’’ 

BIBLIOGRAPHY 
First Geological Survey of Pennsylvania 
1. Geology of Pennsylvania, by Henry D. Rogers, Vol. I, 586 pp., 
Vol. II, 1045 pp., Philadelphia, 1858. 


Second Geological Survey of Pennsylvania 
2. Report on the Geology of the Four Counties, Union, Snyder, 
Mifflin and Juniata, by E. V. d’Invilliers; Report F3, 420 pp., 
Harrisburg, 1891. 


VENANGO COUNTY 


The limestones of Venango County are of little economic importance 
and in recent years little quarrying has been done. The Vanport 1s 
present but its limited occurrence in the southern part of the county 
prevents it from ever becoming very important. 


Generalized section of Venango County 


Pennsylvanian system 

Allegheny group 
Kittanning sandstone and shale 
Vanport (Ferriferous) limestone 
Scrubgrass coal 
Clarion coal 
Fire clay 
Brookville coal 

Pottsville series 


Homewood (Piedmont or Tionesta) sandstone 
Tionesta coal 
Tionesta iron shales : 
Upper Mercer (Upper Wurtemburg) limestone 
Upper (Mercer coal 
Upper Mercer iron shales 
Lower Mercer (Lower Wurtemburg) limestone 
Lower Mercer coal 
Lower Mercer iron shales 
Upper Connoquenessing sandstone 
Quakertown coal 
Quakertown iron shales 
Lower Connoquenessing sandstone 
Sharon iron shales 
Sharon coal 
Sharon conglomerate 

Mississippian system 

Pocono series 


Burgoon group 
Shenango shale 
Shenango sandstone 


The above section includes only the named beds but there are in 
addition many other unnamed shale and sandstone members that are 
not mentioned. 


CARBONIFEROUS LIMESTONES 


Lower and Upper Mercer limestones. Little information has been 
obtained concerning the Lower Mercer and Upper Mercer limestones 
of Venango County. Search throughout the central and northern 
portions of the county would undoubtedly reveal their presence. Each 
of them is about 2 feet in thickness and hence of no value except 
where a small amount of stone only is desired and the beds outcrop 
in such a way as to yield the stone without excessive stripping. 
In all probability they were utilized locally in many places through- 
out the county 50 to 75 years ago in the period when it was a common 
custom for the farmers to burn their own lime for agricultural use. 


Vanport limestone. The Vanport limestone is developed in patches 
near the tops of the highest elevations in Irwin, Clinton; Serubgrass, 
Richland, Rockland, and Cranberry townships. In the last two there 
are only a few very small areas where the Vanport still exists. It 
seems probable that at one time this valuable limestone extended over 


the greater portion, if not all, of the county but has since then been 
largely removed by erosion. 
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The Vanport of Venango County, except being thinner, is similar 
to that of Butler, Armstrong, and Lawrence counties where it is best 
developed. It is a high grade limestone suitable for lime, cement, 
erushed and pulverized stone. It is usually 6 to 10 feet thick. 

In 1919, C. R. Fettke studied this limestone to collect information 
concerning stone that might be readily obtained for highway con- 
struction. The notes which follow are taken from his unpublished 
report. 


DESCRIPTION BY DISTRICTS 


Irwin Township. Quarry of J. I. Huntsberger west of Barkeyville. 
Thickness of face, 8.4 feet. The present face 120 feet long can be 
extended to 1500 feet, and quarried back for 200 feet. Available 
quantity, 200,000 tons. 

Quarry of Boyd Harris, 34 mile east of Mechanicsville. Thickness 
of face, 6 feet, with face not fully exposed. An area 1000 feet by 
500 feet can be quarried without excessive cover. Available quantity, 
250,000 tons. Transportation facilities, one-half mile haul to State 
highway northeast of Mechanicsville. 

In the southeastern part of the township on the northwest side of 
Pittsburgh and Franklin Highway, a face of limestone 1500 feet long 
and 6 feet or more thick can be opened under cover not exceeding 
18 feet, and will yield 100,000 tons of stone available for that highway. 
Other outcrops along the highway may be opened for like purpose. 
Over the township generally the Vanport is thin. 


Clinton Township. Quarry of William Witherup one mile north of 
Anderson Stone House. Thickness of face, 15 feet on an area 1500 
feet long and 1000 feet wide, under cover of 10 to 20 feet. About 
2.000,000 tons can be quarried. Transportation facilities, haul of 11% 
miles to the Emlenton-Clintonville State highway. 

On the farms of F. Atkin, the Calvert Heirs, G. N. McFadden, W. 
N. Riddle and L. Scott, approximately two miles east of Clintonville. 
Small openings show a face 8 feet thick, and drill holes are said to 
have passed through 18 feet. This area is under light cover and a 
large quantity of good stone available on the several properties could 
be delivered with a comparatively short haul to the Emlenton-Clinton- 
ville State highway. 


Scrubgrass Township. Quarry one mile east of Crawford Corners 
and 500 feet south of State Highway. Thickness of face, 9 feet or 
more. The present face can be developed in length to 1500 feet and 
quarried back 200 feet. Available quantity, 200,000 tons. Transpor- 
tation facilities, close to State Highway. 

Immediately north of Anderson Stone House a face 3500 feet long 
with a thickness of 15 feet can be opened and quarried back for a 
distance of 300 feet, and would yield 1,000,000 tons. Transportation 
facilities, 14 mile haul over a dirt road to Emlenton-Clintonville State 
highway. 
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WARREN COUNTY 


Warren County is not known to contain any limestones that can be 
used. In a few shale and sandstone strata the fossil shells are so 
abundant that there is an appreciable content of calcium carbonate, 
but not sufficient to justify designating them as limestones. 

ey 


WASHINGTON COUNTY 


Washington County is abundantly supplied with limestone; almost 
every square mile has limestone either outcropping or near the sur- 
face. The strata are interbedded with shales to such an extent that 
in some places the intervals named below as limestones may, in many 
localities, contain fully as much shale as limestone. 

The geologic structure of the county consists of low anticlines and 
synclines so that rarely do the strata dip more than a few degrees. 
The region is deeply trenched in all portions with steep-sided stream’ 
valleys, thus furnishing numerous outcrops. ; 


Generalized geologic section of Washington County 


Feet Feet 
Monongahela group—Continued 
Waynesburg limestone 


Carboniferous 
Permian (Dunkard series) 


Greene group ..... Rieke cate te sche oes 425 


Nineveh coal 

Nineveh limestone 
Claysville limestone 
Dunkard coal 
Prosperity limestone 
Tenmile coal 

Donley limestone 
Upper Washington coal 


Washington STOUP |. oc.c 65s wc oe 400 


Upper Washington limestone 
Jollytown limestone 
Jollytown coal 

Middle Washington limestone 
Blacksville limestone 

Lower Washington limestone 
Washington coal 

Little Washington coal 
Waynesburg “B” coal 
Colvin Run limestone 
Waynesburg “A” coal 
Mount Morris limestone 
Waynesburg sandstone 
Cassville shale 


Little Waynesburg coal 

Uniontown sandstone 

Uniontown coal 

Uniontown limestone 

‘Benwood (Great) limestone 
Bulger limestone 
Dinsmore limestone 

Sewickley coal 

Fishpot (Sewickley) limestone 

Redstone coal 

Redstone limestone 

Pittsburgh sandstone 

Pittsburgh coal 


Conemaugh group SN a are 


Little Pittsburgh coal . 
Lower Pittsburgh limestone 
Connellsville sandstone 
Little Clarksburg limestone 
Morgantown sandstone 
Barton (Elk Lick) coal 
Barton (Elk: Lick) clay 
Birmingham shale 
Duquesne (Berlin) coal 
Ames limestone 

Harlem (Friendsville) coal 
Saltsburg sandstone 


Pennsylvanian 
Monongahela group ............ 360 
Waynesburg coal 


Bakerstown coal _ 
Brush Creek coal 
Mahoning sandstone 


The above section does not include all of the strata present in Wash- 
ington County but only those that are fairly persistent and recogniz- 
able over considerable areas or those of some economic importance. 
The strata named comprise only a minor portion of those present, the 
bulk of the rocks consisting of unnamed shales and sandstones as well 
as many thin limestone beds. Also it must be borne in mind that few 
of the named beds extend over the entire county either as outcropping 
or concealed beds. 

All of Washington County has been mapped since 1901 by the 
U. S. Geological Survey and the results published in Folios Nos. 94, 
144, 146, 177 and 180. The above section and much of the data that 
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follow have been compiled from these folios and Bulletins Nos. | 65 
and 249 of the same survey and Report K of the Second Geological 
Survey of Pennsylvania, supplemented by brief investigations by the 
author in 1921 and 1929. These publications contain much informa- 
tion that cannot be incorporated in this report. 


Distribution of the geological formations. Reference to the geologic 
maps in the above-mentioned folios shows that the outcrop of the 
Conemaugh formation, the lowest in the county, is confined to the 
stream valleys in the northwestern part of the county, north of Wash- 
ington, and to various places along the Monongahela River and the 
lower portion of its tributaries. Elsewhere the formation is concealed 
by younger strata. 

The Monongahela group appears at the surface in the northern and 
eastern portions of the county. It appears in the stream valleys almost 
as far south as Washington and forms a broad band in the Mononga- 
hela River Valley that extends westward in the tributary valleys to 
the vicinity of Benningsville, Emery, Vanceville, Three and Four, 
Beallsville, and Zollarsville. 

The Washington group appears on the divides in the northwestern 
portion of the county as far south as Washington and in a wide band 
extending through Somerset and West Bethlehem townships. In addi- 
tion, it appears in most of the stream valleys in the southwestern por- 

-1on of the county. 

The Greene group, the voungest of the Carboniferous strata, forms 
the surface rocks, except in the deeper stream valleys, of practically 
the entire area southwest and south of Washington. 


LIMESTONES OF THE CONEMAUGH GROUP 


Ames limestone. The lowest limestone outcropping in Washington 
County is the Ames which has also been known as the ‘‘Green Fossil- 
iferous’’ and the ‘‘Crinoidal’’ limestone. It is a greenish-gray, impure, 
enarly limestone containing abundant fossils, mainly crinoid stems 
and brachiopods, indicating its marine origin. It weathers to a dull 
gray. It id rarely more than 2 feet thick but ina few places it occurs 
in two benches with a total thickness of 8 feet. It has a very limited 
exposure in Washington County, the outcrops being mainly confined to 
the northwest portion of the county, where it appears in the valleys 
of Aunt Clara Fork of Kings Creek, Kings Creek, and Harmon Creek, 
and is probably exposed along Monongahela River in the vicinity of 
Charleroi. It is of no economic importance. 

Inttle Clarksburg and Lower Pittsburgh limestones. In the upper 
part of the Conemaugh group exposed in the northwestern part of 
the county, there are several thin discontinuous limestones, two of 
which have received distinct names. They are of little or no value. 


LIMESTONES OF THE MONONGAHELA GROUP 


Redstone and Fishpot (Sewickley) limestones. In several places the 
interval between the Pittsburgh and Redstone coals consists of lime- 
stones interbedded with shales. This is particularly true in the vicin- 
ity of Bulger. These limestones have been grouped under the name 
of the Redstone limestone. The stone is a high silica, high magnesian, 
argillaceous limestone of no valne except for agricultural lime and of 
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little value for that purpose. It has a dense non-crystalline appear- 
ance not unlike flint fire clay. On weathering it breaks into small 
angular fragments showing conchoidal fracture. 

The Fishpot or Sewickley limestone is a discontinuous limestone 
lens that is locally developed beneath the Sewickley coal. It is of 
little importance in Washington County. 


Benwood (Great) and Uniontown limestones. ‘‘ Above the Sewick- 
ley coal is a series of strata (9, p. 4), aggregating in, places 160 feet, 
which was formerly cailed the ‘Great limestone’; later, in accordance 
with the system of using geographic terms to designate geologic divi- 
sions, it was named the benwood limestone, from the town of Benwood, 
W. Va., a short distance below Wheeling. The name Benwood was 
later restricted to the lower limestones of this interval and the name 
Uniontown, already in the literature, was retained for the upper lime- 
stone. It is in the restricted sense that Benwood is here used. Be- 
tween the Benwood and Uniontown limestone members is a shale inter- 
val of 15 to 20 feet. 

“In the Burgettstown and Carnegie quadrangles the Benwood mem- 
ber consists of several beds of limestone separated by thick layers of 
shale. To two of these limestone beds, which are valuable oil horizon 
markers, Griswold has given geographic names. The lower bed, of 
cream-white limestone, which lies 35 feet above the Sewickley coal, 
he has called Dinsmore, from exposures at Dinsmore, Washington 
County, Pa. The upper brown limestone bed he has called Bulger, 
from typical exposures at Bulger, Washington County. The Dinsmore 
limestone bed has a thickness of 4 feet and the Bulger limestone bed 
a thickness of 1 to 2 feet. These two limestone beds are separated by 
about 20 feet of shale, olive green at the top and reddish or yellowish 
below. 

** Above the Benwood, separated therefrom by 15 to 20 feet of coarse 
calcareous shale, lies the Uniontown limestone member, of which four 
separate beds can generally be identified, though none of them are 
well developed in these quadrangles. The first consists of about a foot 
of solid limestone, which shows a yellow surface when weathered and 
is blue when freshly broken ; the weathered surface always shows small 
protuberances, due to the presence of particles that are more resistant 
than the surrounding matrix, which give it the appearance of being 
covered with small pimples and make it easily recognizable. Ten feet 
above this limestone is another, about a foot thick; it is composed of 
two highly different materials, which on weathering produce a char- 
acteristic spotted surface which serves to identify the rock wherever 
found. From 16 to 18 feet above the last-mentioned bed is a blue 
limestone which on weathering has a white residue of clay upon its 
surface but is nevertheless easily distinguishable from other white lime- 
stone because the blue generally shows through the surface color. A 
foot or so above this bed is the top stratum of the Uniontown lime- 
stone member. On weathered outcrops, this is a soft yellow limestone, 
but on fresh fracture it shows brownish red. It disintegrates readily 
and is seldom found in a solid ledge, its outcrop usually being marked 
by the presence of brown limestone nodules.’’ 

These limestones are exposed in numerous places north of Wash- 
ington. The top layers form the bed of Georges Run from Gretna to 
its mouth. They are exposed along Brush Run and Buffalo Creek in 
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Hopewell and Blaine townships and at the mouth of Buck Creek, 
south of Acheson. At the Arden mines, about, 3 miles north of Wash- 
ington, a shaft passed through 51 feet of limestone. In Folio No. 180 
of the U. S. Geological Survey the following section of the Uniontown 
limestone is given (10, p. 5). 


Section of Uniontown limestone member on road west from mouth of 
Georges Run in Canton Township, Washington County 
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~The Benwood is exposed in ravines northeast of Kammerer, in 
ret Nottingham Township, in Union Township and in many other 
places. 

These limestones are generally high in silica, magnesium carbonate 
and argillaceous matter so that they are poorly adapted for flux, Port- 
land cement, high grade lime, or for road metal. They have, how- 
ever, been used locally for agricultural lime, for flux, in Fayette 
County for natural cement, and in various places stone of sufficient 
hardness for road metal has been obtained. For none of these uses, 
however, are they particularly well fitted and the bulk of the stone 
is of practically no economic value. 


Analyses of Benwood limestone from Washington County 
1 2 3 


4 


7.750 


ANE ene north of Canonsburg: Upper layer, very hard and compact, like conglomerate, 
ips One mile north of Oanonsburg: Middle layer, compact, somewhat shaly, ‘color bluish 
8. One mile north of Canonsburg: Lower layer, hard, compact, unctuous pearl gray. 


4. Property of Dr. Shaner, in Somerset Townshi mi 
Analyses quoted from 8, p. 285. nano, 6 alee re ae 


LIMESTONES OF THE WASHINGTON GROUP 


: Waynesburg limestone. The Waynesburg limestone outcrops in va- 
rious parts of the county but especially in the southeast. It occurs 
from 40 to 60 feet below the Waynesburg coal, and has a maximum 
thickness of about 20 feet and a minimum of about 4 feet. It con- 
tains some good stone. 
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Mount Morris and Colvin Run limestones. Below the Waynesburg 
**A’’ coal is the Mount Morris limestone; between the Waynesburg 
**A” and ‘‘B”’ coals is the Colvin Run limestone; and above the ‘‘B”’ 
coal there are other thin beds of limestone not named. All of these 
are local and where developed are thin and of no importance except 
to yield a few tons for local use at or near the outcrop. 


Lower Washington limestone. ‘‘The lowest (7, p. 7) of the three 
principal limestones outcropping near Washington, and named after 
that town, generally forms the roof of the Washington coal. Occa- 
sionally, however, a few feet of shale intervene between the coal and 
the limestone. The Lower Washington limestone occurs from 150 to 
220 feet below the top of the Upper Washington limestone. Washing- 
- ton County is the region of its best development, and here it some- 
times attains a thickness of 30 feet. It is generally interstratified 
with much shale, as shown in the following section: 


Section of Lower Washington limestone and associated shale on 
Smith Run - 
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‘““The Lower Washington is at most places a hard, compact lime- 
stone, which has a light blue-gray to fleshy color and usually weathers 
bluish white. The color is not distinctive, and in general it can be 
said that the color of none of the limestones in the Dunkard formation 
is a certain guide to the identity of the bed. The colors mentioned 
are characteristic, however, and usually assist in identification.’’ 


Blacksville limestone. White (4) describes as the Blacksville lime- 
stone a generally gray, rather pure limestone from 3 to 5 feet thick 
that is fairly persistent throughout portions of Washington County 
from, 30 to 50 feet above the Washington coal. It is difficult to recog- 
nize in most sections. 


Middle Washington limestone. ‘‘Above the lower Washington 
limestone (7, p. 7) occurs a thickness of 60 to 100 feet of shales, and 
shaly sandstones. Occasionally this interval contains a thin bed of 
limestone. In places prominent sandstone beds occur locally. At the 
top of this interval and 100 to 140 feet below the Upper Washington 
limestone another bed of limestone generally occurs. It is a hard, com- 
pact, light-grayish or flesh-colored limestone, usually coarsely brecciated 
and containing numerous spots of crystalline calcite. This limestone 
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generally can be recognized by the great quantity of iron it contains, 
which gives it a bright-yellow weathered surface. The weathered part 
frequently extends to a depth of several inches, and finally exfoliates 
and crumbles off. Some of the basal layers are more earthy and slaty 
and do not have this characteristic. The bed is in some places 10 to 20 
feet thick. A trace of coal or black shale occurs at some localities in 
connection with the limestone. 

‘‘The Middle Washington limestone has a wide distribution in the 
county, but occurs in typical form near Washington. In a cut on the 
Baltimore and Ohio Railroad in the eastern part of the town the large 
yellow boulders from the bed are finely exposed. The upper or fer- 
ruginous part of the bed is richly fossiliferous, but the fossils are 
generally not identifiable. They are usually replaced by crystalline 
calcite and therefore can not be recognized on fresh fracture, and on 
the weathered surface their characteristics can not be determined. One 
of the best localities for fossils is the cut in the eastern part of Wash- 
ington. Minute univalves and bryozoans and a diplodus-like tooth have 
been found here (Rept. 'K, p. 49).’’ 

‘“‘The Middle Washington limestone (10, p. 6) attains its greatest 
development in Independence, Canton, and Hopewell townships, where 
it is between 25 and 30 feet thick. It outcrops well toward the tops of 
the hills in both these townships and. eastward into Mount Pleasant and 
Chartiers townships.. It is finely exposed about half a mile north of 
the corner of Hopewell, Mount Pleasant, and Canton townships, as 
shown in the following section : 


Section of Middle Washington limestone member on road from Buffalo 
to Gretna 
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‘In Blaine, Buffalo and Donegal townships this limestone is always 
present in outcrop, though it is thinner than in the townships toward 
the north, being in few places more than 20 feet thick. The heavy 
yellow ledge near the middle is as a rule prominently exposed and 
serves as an unfailing geologic marker, ranging from 70 to 82 feet above 
the Washington coal. Toward the southwest corner of the quadrangle, 
(Claysville) near Good Intent, this limestone appears to be represented 
by two or three thin layers embedded in brown shale.’’ 


Jollytown limestone. ‘‘In accordance (7, p. 8) with the usage of 
Stevenson (1876) and Stone (1905) the term Jollytown limestone is 
applied to the limestone occurring above the Jollytown coal and 30 to 
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40 feet below the Upper Washington limestone. It is a hard, grayish, 
sometimes brecciated limestone, weathering light gray to dirty yellow, 
and is a good guide to the geology. It is at some places several feet 
thick, and appears below the Upper Washington limestone on most of 
the roads in the southwestern part of the county.”’ 


Upper Washington limestone. ‘‘The topmost bed of the Washington 
formation is the Upper Washington limestone, which, with the excep- 
tion of the Waynesburg sandstone, is the most conspicuous and _per- 
sistent member of the Dunkard group. For this reason it was chosen 
as the best horizon at which to subdivide the group into formations. 
It occurs 630 to 710 feet above the Pittsburgh/ coal andj 280 to 400 feet 
above the Waynesburg coal. The variation is irregular, but in general 
the thinning of the interval from the Pittsburgh coal seems to be toward 
the northwest. 

“‘The characteristics of the Upper Washington limestone are rather 
distinctive. It is hard, compact, and brittle, and is generally made up 
of a number of layers separated by thin beds of shale. Throughout 
the greater part of Washington County it consists, in its upper part, 
of a limestone which, on fresh fracture, is dark blue-gray, bluish black, 
or nearly black in color. Generally it contains drab and mottled layers. 
The rock as a rule is high in calcium carbonate. In some parts of the 
district it is easily recognized by its weathered surface, which is almost 
white, with a slight tinge of blue. It varies in thickness from 4 to 
30 feet. ; 

““The best exposures of this limestone are in the vicinity of Wash- 
ington, where it reaches a thickness of nearly 36 feet. The tunnel of 
the Baltimore and Ohio Railroad 1 mile east of town cuts through the 
bed, exposing at its western end the section given below. The lime- 
stone is quarried at this place. 


Section of Upper Washington limestone and associated rocks at tunnel 
1 mile east of Washington 
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“‘On Cemetery Hill, in the southwestern part of Washington, the 
total thickness of the limestone is 30 feet, as shown in a'section by Ste- 
venson (Rept. K, p. 46). A good partial section of the limestone is 
exposed in a quarry one-half mile northeast of town, on the Williams- 
port Pike, where it is quarried and crushed for road metal. The lime- 
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stone is well exposed on all the roads leading out of Washington toward 
the east and south, and outcrops at many points in the Nineveh syn- 
cline in South Strabane, northetn Amwell, and South Franklin town- 
ships. In this region great care is necessary to avoid confusing it with 
a similar limestone which occurs 100 to 300 feet higher in the series. 
This limestone is also dark blue to black in color, and in thickness and 
other characteristics seems to be almost the exact counterpart of the 
Upper Washington. 

‘*A good exposure of the Upper Washington limestone occurs in a 
quarry on the hill just southeast of Washington. The bed is here 15 
feet in thickness. On the uplands in the vicinity of Mount Wheeler 
the limestone is deeply buried, but it appears again for about a mile 
between Vankirk station and Chambers dam, and south of McCracken 
station is exposed along Bane Creek from 100 to 200 feet above the 
floor of the valley. In the vicinity of Amity, and in general throughout 
the southern part of Amwell Township, it is high on the hills. South 
of Tenmile Creek it is overlain by 200 to 400 feet of rock. Its outerop 
extends along the valleys and ravines for the entire distance between 
Dunne station and Bissell. 

‘<Throughout West Bethlehem Township there are many outcrops 
of the limestone, but they all occur high on the hills, so that they ap- 
pear on the map as mere patches. In the vicinity of Scenery Hill they 
are somewhat more extensive. One of the most continuous exposures 
of the limestone is on a long ridge on which a road runs in a northeast- 
southwest direction about midway between Daniels and Plum runs, 
west of Beallsville. The bed here seems to be at least 30 feet thick and 
numerous fragments of dark blue-gray limestone appear for several 
miles near the top of the ridge. It has beem quarried on a knob about 
a mile west of Beallsville and on the National Pike one-half mile north- 
east of Odell. Near by, on the same hill, the thickness of the limestone 
appears to be as great as 50 feet. 

‘‘Near the middle of the Upper Washington limestone occurs a dark 
layer which contains great numbers of litle bivalves and crustaceans. 
Fragments of mollusks also occur. The fossils are in general well 
preserved, but can rarely be broken out. This layer of the Upper 
Washington limestone gives a peculiar fetid odor when struck by a 
hammer.’’ 

‘‘The Upper Washington limestone (10, p. 6) underlies the south- 
western half of the county, except narrow areas-along valleys of the 
larger streams. It is also barely above drainage level on Tenmile 
Creek east of Prosperity and is exposed on Short Creek only in the 
vicinity of Sparta. Up Tenmile Creek from Prosperity the outerop of 
the Upper Washington limestone rises faster than the bed of the 
stream, and at the head of the valley it encircles the higher hills. It 
appears to be thickest at the type locality in the vicinity of Washing- 
ton, thinning somewhat toward the northwest in Canton, Chartiers, 
Hopewell, and Independence townships. Southwest of Washington the 
lower portion of this limestone becomes variable and in places does 
not outerop.”’ 

In 1929 some Upper Washington limestone was being quarried from 
a stream bed on the farm of William Hutchinson along a branch of 
Middle Wheeling Creek in the north part of West Finley Township. 
Several layers, 10 to 14 inches thick, separated by thin shale beds, 
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were worked. The stone is dove-colored to dark blue when fresh 
but becomes white on weathering. It breaks with a glassy fracture. 
The stone was being pulverized for farm use. 


The same limestone was rather extensively quarried at one time along 
the Washington-Waynesburg cement road about 1144 miles south of 
Laboratory. The section is as follows: 


Quarry 1% miles south of Laboratory 
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The limestone is dove-colored to dark bluish black. It breaks with a 
glassy fracture and weathers into rough irregular. blocks. The quarry 
was worked for crushed stone. 

On the top of the hill at Marianna, about 1144 miles northwest of 
Zollarsville, similar Upper Washington limestone was being worked 
in 1929 to obtain stone for the streets. The opening! was about 18 feet 
deep and showed alternations of bluish-black to dove-colored limestones 
and shales. About half a mile south, on the south side of Tenmile 
Creek, the same beds were formerly worked on a large seale to obtain 
stone for the roads. 

All the Washington limestones have been quarried for agricultural 
lime, pulverized stone for farm use or for road metal and crushed 
stone for construction. The Upper Washington is especially valuabie 
for these purposes and has been widely used. 


Analysis of Upper Washington lamestone near Washington, Pa. 
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Sample from middle of bed; hard, compact, bluish gray limestone; conchoidal 
fracture, (2, p. 388). 
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LIMESTONES OF THE GREENE GROUP 


Donley limestone. ‘‘For the most widespread and uniform, limestone 
(10, p. 7) in the Greene formation throughout the southwestern part 
of the county, the name Donley has been adopted. It is from 18 to 45 
feet above the bottom of the formation, and is present where its horizon 
comes to the surface. In the vicinity of Donley, Donegal Township, 
a typical section shows this limestone in three or four layers having a 
total thickness of 5 or 6 feet. The characteristic feature is its dark, 
rusty, lichen-covered surface when weathered. The limestone is very 
hard and tough and fractures unevenly with a dark steel-gray to almost 
black color, having a very coarse grain and showing numerous ealcite 
crystals. The bed is also distinguished by its peculiar jointing, which 
has a striking resemblance to that of dry mud, the blocks being irregu- 
lar in shape and from 1 to 3 feet in diameter. The joints are usually 
very distinct, many of them being from 1 to 3 inches wide and filled 
with dark-red residual clay. The Donley limestone is generally over- 
lain by a light-gray laminated sandstone, 15 to 20 feet thick which 
' locally becomes massive.”’ 

D. M. Campsey has been recently working a quarry about 114 miles 
north of Claysville. The strata exposed in the quarry are shown in 
the section below: . 


Section im Campsey quarry, 1% miles north of Claysville 
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All of the limestones seem to crumble badly when exposed to weather- 
ing. The fresh rock breaks into angular blocks with sharp knife-like 
edges and shows a glassy fracture. The strata dip gently northeast, 
into the hill. The stone is pulverized and sold for agricultural pur- 
poses. In 1929 it was being sold for $5.00 per ton at the plant. 


Prosperity limestone. ‘‘ Above the Tenmile coal (10, p. 8) is'a rusty- 
yellow limestone, having a maximum thickness of 10 or 12 feet, which 
has been! named the Prosperity limestone, from the village of that name 
in Morris Township. The top of this limestone is from 100 to 115 
feet above the top of the Upper Washington limestone. The top layers 
are in places light bluish, fracturing irregularly with a dark-gray to 
rusty-black color, and are very coarse grained. The other layers are 
dark gray to buff on fracturing. This limestone is fairly persistent in 
the southwestern part of the county, being present on all the hillsides 
in the vicinity of Pleasant Grove. Its heaviest outcrop is northeast 
of Pleasant Grove, along the top of the ridge between East Finley and 
South Franklin townships.”’ 


Claysville limestone. ‘“From 205 to 225 feet above the base of the 
Greene formation is a limestone, separated into two layers by 6 to 8 
feet of yellow shale. The top layer is 6 to 8 inches thick, bluish‘ white, 
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and dark brown on fresh fractures. The bottom layer is here and 
there as much as 18 inches thick, weathers with a rough surface to a 
reddish or yellowish color, and is dark gray on fracture. This lime- 
stone underlies a considerable area in the southwestern part of the 
county. In the northern parts of East and West Finley and Morris 
townships it is rather a compact bed, from 6 to 8 feet thick, the top 
layers being heaviest and all having a dark-gray color.’’ 


Nineveh limestone. Capping many of the higher hills in Morris and 
East and West Finley townships, there is a bluish white to cream lime- 
stone a few feet beneath the Nineveh coal that is called the Nineveh 
limestone. It contains 2 or 3 massive layers that are quite hard and 
tough, and is 4 or 5 feet thick. 


ECONOMIC IMPORTANCE 


The limestones of Washington County, although abundant and varied, 
are in the main, of inferior grade and do not compare favorably with 
those of other portions of the State or of adjoining States. However, 
their accessibility permits them to be extensively used throughout the 
county for highway construction and for lime. Individual beds pos- 
sess the desired composition for the manufacture of Portland cement 
and it may well be that detailed investigations may discover some places 
where good stone may be obtained in large enough quantities and at 
sufficiently low expense to justify the erection of a cement plant, al- 
though no such locality is known to the writer. 
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WAYNE COUNTY 


Wayne County contains no limestones of economic importance al- 
though here and there some beds, containing appreciable amounts of 
calcium carbonate, have been called limestones and have been utilized 
locally to a small extent. The surface consolidated rocks all belong 
to the Catskill group with the exception of a small area in Clinton and 
Canaan townships where Pocono, Mauch Chunk and Pottsville strata 
are present. They consist of sandstones, conglomerates and _ shales. 
Glacial deposits conceal the consolidated beds in many places. 

As in other places, the Catskill contains occasional interbedded con- 
glomerates or breccias in which the cementing material is calcium ear- 
bonate. The most persistent stratum of this sort has received the name 
of Cherry Ridge limestone from its extensive development near the 
village of that name. White in his report on the geology of the county 
(1, pp. 65-66) described this limestone as follows: 

““This is one of the most remarkable and persistent of the Catskill 
strata; extending over a large part of Wayne county, and the eastern 
pier of townships in Susquehanna county; always immediately under 
the sandstone, and in fact a part of it; for, while the average thickness 
of the calcareous part of the rock may be called 5 feet, it varies greatly, 
rising here and there into the sandstone beds, and the sand descending 
elsewhere into the limestone bed. 

“In respect of the great area occupied by this limestone it differs 
essentially from all the other caleareous breccias, higher or lower in 
the series; for these all seem to be very local deposits, appearing and 
disappearing suddenly in short distances. 

‘But in respect of the amount of carbonate of lime in the rock it 
- eannot be said to deserve the name of a limestone. 

“Tt is an agglomerate of chips of slate or shale—fish bone fragments 
—pieces of fossilized wood—and often a large quantity of sand—all 
cemented together by lime. 

** Analyses of Mr. McCreath at Harrisburg show how extreme are 
the variations: 


Analyses of Cherry Ridge Limestone in Wayne County 


0.095 0.034 0.036 


a. Schneck’s quarry, Cherry Ridge Township, Wayne County; specimens from the richest 


part of the rock. 
b. Specimens from the poorest part of the rock. 
c. d. J. Multen’s land, Oregon Township, Wayne County. 


“By carefully selecting the rock Mr. Schenck’s kiln has turned 
out a fair farming lime, most of it slacking to a fine powder, although 
pieces refuse to slack, and there is some slag. 

‘(The effect of a liberal use of it on the soil is reported to be greater 
than that of barn-yard manure. As similar rich parts of the outcrop 
ought to be discoverable in other parts of the region, and as loose 
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bowlders from its innumerable lines of outcrop lie scattered all over 
Wayne County, and the eastern part of Susquehanna County, the 
subject deserves the close attention of farmers. 

“‘The solubility of the rock appears from the blackish brown ap- 
pearance of its weathered surface; hence the bowlders are called 
nigger heads; and are from 2 feet to 10 feet in diameter; a proof of 
the massive solidity of the stratum. 

‘“‘The more siliceous portions of the stratum are extremely hard, 
as the drillers discovered in cutting through it on the Jefferson Branch 
railroad line. 

‘‘Its black outcrop can be traced from the roadside near Cadjaw 
pond (1 mile S.W. from Honesdale) northward along the Lackawaxen 
and its tributary streams over the highland nearly to the New York 
State line ;—southward from Cherry Ridge to the south line of the 
county ; and from the Elk mountains, around which it runs in a black 
line, 8 feet to 10 feet thick, 600 feet to. 700 feet below their summit, 
northward along the highlands nearly to Starucca.’’ 
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WESTMORELAND COUNTY 


The limestones of Westmoreland County occur at a number of dif- 
ferent horizons and are widespread throughout the county. There is 
scarcely a community that is deficient in limestone. The consequence 
of this general distribution is that scores, if not hundreds, of small 
quarries have been opened to obtain stone for local burning for agri- 
cultural lime. The limestones burned are almost invariably fairly 
high in their argillaceous content so that the lime produced is of little 
value except for fertilizmg purposes and has been used otherwise to 
only a smal] extent. In addition to the argillaceous matter entering 
into the composition of the limestone strata, it is very common to find 
that most of the limestones described below consist of interbedded 
limestone and shale strata so that it would not be possible to work the 
quarries by steam or electric shovels. Although local limestone burn- 
ing 1s now much less common than it was 50 years ago, nevertheless 
it has not died out altogether and in many communities small quanti- 
ties of stone are quarried anc burned in open heaps or occasionally in 
stone kilns. The proximity of coal has facilitated this local industry. 


In addition to the use of limestone for lime there has been con- 
siderable local use of the limestones for road building and for struc- 
tural purposes but always on a small scale with the exception of the 
Loyalhanna (Siliceous) limestone which as been quarried in several 
places on a large scale for railroad ballast and paving blocks. 


Generalized geologic section of Westmoreland County 


Thickness Thickness 
in feet in feet 
Carboniferous Conemaugh group—Continued 
Permian (Dunkard series) Woods Run limestone 
Washington group .......-- 140+ Lower Bakerstown coal 


Washington limestones 
Washington coal 

Little Washington coal 
Colvin Run limestone 
Waynesburg “A” coal 
Mount Morris limestone 
Waynesburg sandstone 


Saltsburg sandstone 
Pine Creek limestone 
Pine Creek coal 
Buffalo sandstone 
Brush Creek limestone 
Brush Creek coal 
Mahoning coal 


Mahoning sandstone 
Allesheny: (2TOUP), -\si.0 10 sie. s.0:s 106 285 
Upper Freeport coal 


Pennsylvanian 
Monongahela group .......--- 380 


Waynesburg coal 

- Little Waynesburg coal 
Waynesburg limestone 
Uniontown sandstone 
Uniontown coal 

Uniontown limestone 

. Benwood (Great) limestone 
Sewickley sandstone 
Sewickley coal 

Fishpot (Sewickley) limestone 
Redstone coal 

Redstone limestone 
Pittsburgh sandstone 
Pittsburgh coal 

Conemaugh 2roup -.06. 5.5. 660 

Pittsburgh limestones 

Connellsville sandstone 

Clarksburg limestone 

Morgantown sandstone 

Wellersburg (Elk Lick) coal 
and clay 

Wellersburg (Elk Lick) limestone 

Duquesne coal and clay 

Ames (Crinoidal) limestone 

Harlem coal 

Upper Bakerstown coal 
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Upper Freeport limestone 
Bolivar fire clay 
Lower Freeport coal 
Lower Freeport limestone 
Upper Kittanning coal 
Johnstown limestone (cement 
rock) 
Middle Kittanning coal 
Lower Kittanning coal 
Clarion (?) coal 
Brookville coal 


Pottsville series 


Homewood sandstone 
Mercer group 
Connoquenessing sandstone 
Sharon coal 


Mississippian 
Mauch Chunk series ......... 250 


Greenbrier (Mountain) limestone 
Loyalhanna (Siliceous) limestone 


Pocono series ........ Stale mins 


Burgoon sandstone 
Patton shale 


Devonian 
Catskill group 
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In the section given above only the members of economic or of 
especial prominence are given as these are the only ones that have 
received names. The greater part of the stratigraphic column con- 
sists of unnamed shales and sandstones. For example, the Mauch 
Chunk and Pocono series consist mainly of shales and sandstones and . 
in each series a single limestone member only has been designated by 
a name. There are also occasional lenses of limestone, some of which 
in restricted areas may be of some importance, that are likewise 
omitted in the section. 


In the descriptions of the individual limestone members it is impos- 
sible to mention all of the localities where each occurs. Extremely 
detailed geological work would have to be done to furnish this infor- 
mation and the importance of these limestones has not seemed to war- 
rant such investigation. Practically every one is more or less irregu- 
lar so that it is not everywhere developed at the horizon where it 
should occur even though both the underlying and overlying mem- 
bers are present. Therefore in those places where surface debris cov- 
ers the hill slopes, it would require considerable expense and effort to 
determine definitely whether one or another limestone actually existed. 
It is also difficult in places to identify particular limestones on account 
of their similarity. 


LIMESTONES OF THE MISSISSIPPIAN SYSTEM 


Loyalhanna (Siliceous) limestone. The oldest limestone in West- 
moreland County is the Loyalhanna, which has such a large siliceous 
content that it might more properly be termed a calcareous sandstone 
than a limestone. It has, however, been grouped with the limestones 
and is therefore described here. It consists of grains of silica cemented 
by calcium carbonate. It lies between the Mauch Chunk and Pocono 
series and is underlain by a big thickness of non-caleareous sandstone. 
At one time this bed was placed in the Mauch Chunk series. It is ex- 
posed only in Chestnut Ridge and Laurel Hill, both of which hills 
are pronounced upward folds (anticlines). Were it not for these sharp 
folds it would not appear at the surface. The best exposures are 
in the gorges produced by Conemaugh River and Loyalhanna Creek 
cutting through Chestnut Ridge and Laurel Hill. 

This limestone has in the past been burned for lime in several places. 
The calcareous portion produced a white lime which slaked readily 
while grains of quartz remained unchanged. The burned product 
containing the lime and sand made a fair mortar. In recent years 
the sole use made of this stone has been for railroad ballast, paving 
blocks, and for highway construction. 


One of the most characteristic features of the Loyalhanna is the 
prominent cross bedding, which is especially pronounced on weathered 
surfaces. On weathering, the caleareous cement is removed by solu- 
tion and the resulting mass is practically pure quartz sand. Where 
fresh, the rock breaks with a conchoidal fracture and is light blue 
to gray in color. In places it contains some pyrite which readily oxi- 
dizes near the surface and produces a rusty brown discoloration. The 
rock occurs in massive beds and, when blasted, comes out in large 
blocks, which, however, can readily be split because of its brittle 
character. In thickness it varies from 40 to almost 80 feet in West- 
moreland County. 
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Where Conemaugh River cuts through Laurel Ridge in the ex- 
treme northeast corner of the county, the Loyalhanna is about 50 feet 
thick. It is somewhat thicker in places where the same stream cuts 
through Chestnut Ridge. Here it has been worked on the Indiana 
County side (see description of the Loyalhanna in Indiana County) 
and on the Westmoreland County side by Booth and Flinn near Blairs- 
ville Intersection (Torrance P. O.). This is known as the Packsaddle 
quarry. This quarry was not visited by the writer but the informa- 
tion available indicates that it is practically the same as the Long 
Bridge operations. The Torrance plant has an annual capacity of 
about 40,000 tons of crushed stone. 

Loyalhanna Creek, cutting through Chestnut Ridge and into the 
west slope of Laurel Hill, has exposed the Loyalhanna limestone and 
made conditions favorable for quarrying, especially in the gap through 
Chestnut Ridge. For a number of years, Booth and Flinn have oper- 
ated an extensive quarry along Loyalhanna Creek at Long Bridge, 
about 1 mile northwest of McCance P. O. The calcareous portion 
worked is 50 to 55 feet thick and the quarry face is about half a mile 
long. Most of the stone is crushed for railroad ballast and for high- 
way construction but some is made into paving blocks. The State 
Highway Department has accepted the finer stone for the State high- 
ways. The annual capacity of the plant is given as 100,000 tons of 
crushed stone. 

The base of the Loyalhanna lies about 200 feet above the creek bed. 
The strata are almost flat but actually form a low anticline with gentle 
dips toward the ends of the cut. The, stone is bluish gray in color, 
greatly crossbedded and so massive that true bedding planes are not 
readily observed in the quarry face. Vertical joints break across the 
beds and a few solution cavities were seen. Fossils were not observed, 
but quarrymen report that they are occasionally noted. 

Immediately overlying the Loyalhanna limestone is a non-calcareous 
sandstone about 18 feet thick and still higher up is red shale with 
some greenish bands and sandstones and limestones of the Mauch 
Chunk group. The material stripped as overburden averages about 
30 feet in thickness. 

At times most of the material is sold for railroad ballast but at 
other times it may be used for the highways or for Belgian blocks. 

_ The railroad ballast is from 1 and 114 to 3 inches in size. The Belgian 
blocks for paving are of two sizes. The small ones are 8 to 14 inches 
long, 4 to 5 inches wide and 5 to 5% inches thick. The larger ones 
are 8 to 16 inches long, 34% to 5 inches wide, and 6 to 7 inches thick. 
All of the chips from dressing the stone and the fine sizes screened 
from the railroad ballast material are used on the roads. The stone 
is hauled from quarry face to the crusher by trucks. 


Analysis of composite sample of Loyalhanna limestone, Long Bridge 
Pittsburgh Testing Laboratory, analyst 
After drying at 105°C 
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South of Loyalhanna Creek, there are several places where the same 
limestone has been worked in both Chestnut Ridge and Laurel Hill. 
‘In most places the quarries were small and furnished only a small 
amount of stone for burning. These have long since been abandoned. 
The only operation of consequence is that of the Westmoreland Blue 
Stone Co., which has an extensive quarry about 2 miles southeast of 
Whitney. The quarry is located at an elevation of about 1600 feet 
above sea level in the ridge bordering Arners Hollow on the south 
The total thickness of the Loyalhanna exposed is about 60 feet and 
is said to extend 12 feet below the floor of the quarry. This state- 
ment could not be verified. The quarry face in 1929 was 620 feet long. 
The overburden is slight, less than 5 feet. The rocks are either flat 
or dip very gently to the west. The stone is practically the same as 
in the Booth and Flinn quarry at Long Bridge. It is gray and 
bluish gray. 

The bulk of the stone is sold for ballast, but paving blocks are also 
made. At times 2000 blocks are made per day. The capacity is given 
as 50,000 tons of crushed stone and 200,000 tons of stone blocks. 


An almost unlimited amount of Loyalhanna limestone is available 
in Westmoreland County but the operations must necessarily be con- 
fined to those localities where transportation facilities are favorable. _ 


Greenorver lumestone. The Greenbrier limestone is of considerable 
importance in Westmoreland County, but less so than in Fayette 
County. It is a. thin-bedded, limestone, consisting of some layers of 
sufficiently good stone to furnish a good quality lime or hard enough 
to be used on the highways, interstratified with much shaly material 
that is practically worthless. 


In Loyalhanna Gap, about half a mile above the water works at 
Kingston, the Greenbrier is only about 4 feet thick, and where Cone- 
maugh River cuts Chestnut Ridge, it is about 5 feet thick. Just west 
of Bolivar it ‘‘is very impure, but it contains some layers, which 
would slake if carefully burned. When freshly exposed, it is very 
hard, but for the most part it soon breaks down under the influence 
of, the weather. Fossils are numerous in several layers, and the speci- 
mens are well preserved’’ (3, p. 157). It imereases in thickness rap- 
idly to the southwest and, in a well one mile west of Walt’s Mill on 
Sewickley Creek, appears to be 35 feet thick, along Jacobs Creek 40 
‘feet, and continues to increase until in West Virginia it is several 
hundred feet thick. The Greenbrier outcrops along the sides of Chest- 
nut Ridge and Laurel Hill but can seldom be found readily on 
account of the debris that covers these steep hillsides. It has been 
quarried in a small way in many places to obtain limestone for burn- 
ing for agricultural lime. 


Along Jacobs Creek in Mount Pleasant Township, Stevenson (3, p. 
124) gives the following section and description: 


Greenbrier limestone on Jacobs Creek 


Feet 
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“*No. 1 is very pure and yields a lime which, for whiteness, compares 
favorably with any lime in the market. Mr. Freeman burns it ex- 
tensively and it is sold to the farmers for use on their farms. Its 
effects on the land are very marked. The whole mass is fossiliferous, 
but specimens occur in greatest numbers in No. 2, which is in thin 
layers. The species are not numerous, but the specimens are fine and 
in prodigious quantity.”’ 

Along the west slope of Laurel Hill in Westmoreland County the 
Greenbrier is developed, although difficult to locate on account of the 
talus. It has been observed in several places in Cook Township. It 
is well exposed along Laurel Run, a branch of Whiteoak Run. Near 
the head of Powdermill Run it has been worked. ‘At one quarry a 
‘layer 7 feet thick is (has been) worked, but at Mr. Shawley’s the lime- 
stone is in thin layers scattered through 40 feet of shale’’ (3, p. 126). 
Along Linn Run it has been quarried. ‘‘The pure formation is in all 
not far from 16 feet thick, and occurs in thin layers interstratified 
with caleareous shale’’ (38, p. 127). 


LIMESTONES OF THE ALLEGHENY GROUP 


Johnstown (Upper Kittanning) limestone—The Johnstown lime- 
stone, formerly known as the Johnstown Cement Bed because it was 
one time quarried at Johnstown for the manufacture of natural 
cement, is of little importance in Westmoreland County. It is chiefly 
developed in the Ligonier Valley between Laurel Hill and Chestnut 
Ridge. It is everywhere an argillaceous limestone, ‘although in places 
where it is fairly thick some layers are of fair quality for the manu- 
facture of agricultural lime. Along Whiteoak Run in Cook Township 
it was once quarried for lime burning even though the stone is de- 
eidedly impure. Along Laughlintown Run above Laughlintown it is 
probably as thick as in any part of the county. In one place where 
it was once quarried, a limestone bed 18.inches thick is separated 
from an underlying 9-inch limestone by 1 inch of shale. 

““The upper bed is a compact layer, splitting so readily that. posts 
of regular shape have been made from it, but it is of uneven com- 
position, containing some thin and very hard layers, so that the 
weathered surface is grooved. This portion makes good lime but must 
be burned carefully. .The lower portion is a massive dull gray to 
blue rock, evidently quite argillaceous, and containing great numbers 
of small mollusks. It contains also many lumps of limestone, which 
are clearly fragments of the Mountain (Greenbrier) limestone. This 
portion of the bed is burned into lime only with difficulty, as it tends 
to fuse’’ (3, p. 136). 

It has also been quarried in other places in Ligonier Township, 
where it is only 4 feet thick and in some localities is entirely missing. 

Along Conemaugh River above Lockport it is only about 1 foot 
thick and is a dark gray stone weathering to dirty white. Along Tub- 
mill Run on the west slope of Laurel Hill it is about 114 feet thick. 


Lower Freeport limestone. The Lower Freeport limestone has not 
been widely recognized in Westmoreland County, but wherever de- 
veloped, it appears to be high in iron. Along Conemaugh River above 
Lockport it is a ferruginous limestone varying from 2 to 4 feet in thick- 
ness. Along Tubmill Run on the west slope of Laurel Hill it is 3 feet 
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thick and is a compact ferruginous limestone weathering yellow. It 
is rather doubtful whether it has ever been quarried in the county. 


Upper Freeport limestone. Throughout Westmoreland County the 
Upper Freeport limestone is developed in local areas. It is generally 
present in the Ligonier Valley and on the western slope of Chestnut 
Ridge. It varies greatly in thickness from place to place or com- 
pletely disappears. It is commonly composed of thin limestone layers 
interstratified with shale beds Some of the limestone beds are fairly 
pure although generally they contain a rather high admixture of 
argillaceous matter. In the Ligonier Valley it has been quarried for 
lime in a number of places. 

On Camp Run in Donegal Township it was once quarried at a place 
where it is 4 feet thick. Near Four Mile Run it is reported to be 
11 feet in thickness and to have been quarried and burned for agri- 
cultural lime. It is partly a fair limestone but mainly argillaceous. 
Along Conemaugh River south of Lockport it is, in places, simply a 
layer of limestone nodules in shale, but elsewhere consists of three 
layers of ferruginous and argillaceous limestone aggregating 8 feet in 
thickness. Along Tubmill Creek near Factory School it was once 
quarried. Here the limestones and interbedded shales together are 
14 feet thick. 


Near the headwaters of Baldwin Creek in St. Clair Township the 
Upper Freeport is 314 feet thick and has been quarried. It is “‘dark 
blue and slaty on top but light blue to cream colored and quite pure 
below.’’ On Miller’s Run in Derry Township it is 5 feet thick and 
was once quarried for lime. The upper portion is argillaceous, the 
lower fairly pure. Along the south side of Conemaugh River between 
Saltsburg and White, it is 3 to 5 feet thick and has been quarried and 
burned for agricultural lime. It is cream colored and argillaceous. 
Along Beaver Run in Bell Township it is reported to be 6 to 10 feet 
thick and was once quarried and burned. 

In Report HHHH, of the Second Pennsylvania Geological Survey 
published in 1878, W. G. Platt gives the following data: 

‘The limestone has been but little worked in the vicinity of Salts- 
burg. It is exposed on the left bank of the Conemaugh River at 
Wining’s salt works, showing there between 4 and 5 feet of excellent 
limestone that might profitably be quarried by the farmers and used 
as a fertilizing element. It is of a brownish color, semi-crystalline, 
and slakes easily, producing a good strong lime. The rock shows num- 
erous impressions of minute shells.’’ 


Analyses of Upper Freeport limestones 


1 > 
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1. Upper Freeport limestone, Wining and Cuisan’s quarry, opposite Saltsburg, 
Westmoreland County. 

2. Upper Freeport limestone, Kier Brothers’ quarry, Salina, Westmoreland 
County. (4, p. 293). 
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Brush Creek limestone. The Brush Creek limestone was formerly 
called the Black Fossiliferous limestone because of its almost uni- 
formly black color and the abundance of fossils which it contains. It 
is not continuous throughout Westmoreland County but has been 
recognized at a number of different places. It is always thin yet 
nevertheless it has been dug and burned into lime in several places. 
In Donegal Township in the southeastern corner of the county, it was 
onee quarried along Indian Creek where the upper portion is a hard 
argillaceous limestone and the lower part a hard calcareous shale filled 
with fossil crinoid stems. It was also quarried near the head of Four 
Mile Run close to Donegal where it is 1144 feet in thickness, and of 
fair quality, and also farther down the same stream. It is well filled 
with fossils. Along Zimmerman Run east of Ligonier in Ligonier 
Township it is so rich in iron that it is said to have been dug as iron 
ore at one time and shipped to Washington Furnace. 

Johnson in his report on the Mineral Resources of the Greensburg 
Quadrangle (11, p. 65) gives the following descriptions. 

“* Associated always with a dark shale and occurring a few feet be- 
neath the Buffalo sandstone is found usually the impure, easily 
weathered Brush Creek limestone. Because of its easy disintegration, 
it is difficult to trace in this region. It is abundantly fossiliferous and 
where found is stained dark by iron. 

“Probably the best exposure of the Brush Creek limestone in the 
whole quadrangle is half a mile east of HKisaman at a tunnel in the 
bottom of the hill on the north side of Little Sewickley Creek. Here 
the following section was measured. 


Section 14 mile east of Kisaman 


Ft. in. 
Shale, dark, fine-grained ......000000ehecce 0% 10 
Limestone, (Brush Creek), fossiliferous, dark, 
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‘‘In the Murrysville region this limestone is missing, but its horizon 
is represented by a fossiliferous shale occurring just above the Brush 
Creek coal.’’ | 


Pine Creek limestone. The Pine Creek limestone has not been defi- 
nitely recognized by most workers in Westmoreland County and is of 
little economic importance. Johnson gives (11, p. 64) the following 
descriptions of its occurrence within the limits of the Greensburg 
quadrangle where it is probably fairly typical. 

‘In the Greensburg quadrangle the Pine Creek limestone is found 
most persistently on the Murrysville anticline. There it is a light gray, 
hard, compact, fossiliferous limestone, and is an important key hori- 
zon. When weathered it frequently has a characteristic concave sur- 
face not exhibited by any of the other limestones in the Conemaugh 
group. Productus, ecrinoids, spirifers, and bryozoans are some of the 
fossils frequently seen. In that region the Pine Creek varies in thick- 
ness from four inches to two feet. Often the shale immediately above 
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the Pine Creek contains well preserved fossils. The average interval 
from the Pine Creek to the Upper Freeport coal is about 175 feet. 
The interval ta the Ames is about the same. 

‘On the Grapeville anticline the Pine Creek limestone is less per- 
sistent and thinner and is much more difficult to. trace. It was observed 
in few places and consequently could not be relied upon as a key rock 
in determining the structure of that area. It was found at several 
places on the Fayette anticline, but is thin and usually altered to a 
ferruginous clay where it outcrops. 

‘Frequently a coal ranging from a fraction of an inch to 16 inches 
thick ocenrs just heneo*h the Pine Creek limestone. The coal is of 
poor quality and for many years at least cannot be thought of as pos- 
sessing any value. 

‘“‘The Pine Creek limestone usually is underlain and overlain by 
soft shale. A thin bed of clay may lie beneath it, as in a typical sec- 
tion 1144 miles west of Murrysville. 


Section 114 miles west of Murrysville 


rae in. 
: Shale, sandy and thin-bedded sandstone (Salts- 

DULe). eect teas ects aioee aie arom s he 50+ 
Shalem#draby fissile tt: schiseritena «ost. less > -e 15 
Sandstone, thin-bedded, ferruginous, nodular, , 

MICHCOOUS A tesa ete sas ie oy tye tee a 5 
Gonced led. tena Bacto rae cuk fe a Tee athe oleate ge aie 10 
imestone, Pine "Greek a. s<2)1si1.o8ls ose ave qi 6 
Shaler estaneies eta n> ate st saved bs de le 3 
OMe ery. atinaieenie cua ae ict sists ge oa suciel Joa dapeaieespeaaes 
OT yea ee te ae cack coe stars, che wi there aiehis,e sieraliaiets 2 2 


Woods Run limestone. The Woods Run limestone has not been 
identified in many places in Westmoreland County. The best in- 
formation available is contained in the following descriptions by John- 
son of this formation as it is developed within the Greensburg quad- 
rangle. ; ; 

“‘So named because of its discovery and good exposure at Woods 
Run near Pittsburgh, this fossiliferous, marine limestone, typically 
thin and nodular, is found only in the western part of this quadrangle. 
Because of the characteristics mentioned the limestone has little value 
as a key! rock in determining the stratigraphy, and no economic value. 
_ “The limestone is usually impure, containing much clay, carbon- 
aceous material and sand. In some places it is highly 'ferruginous. 
Loeally thin coal or carbonaceous shale is found immediately beneath 
the limestone. Perey E. Raymond has listed some of the fossils found 
in the Woods Run in the Pittsburgh district in, an article entitled, A 
Preliminary list of the fauna of the Allegheny and Conemaugh series 
in Western Pennsylvania.* 

‘“‘The Woods Run limestone is found at intervals varying from 24 
to 70 feet above the Pine Creek limestone. The usual interval is 50 
feet, | This is what has been defined previously as the Saltsburg hori- 
zon. 


Ames ( Crinoidal ) Wmestone. The Ames limestone is a persistent 
though not continuous bed or series of beds widely distributed through- 


*Raymond, Percy H., Preliminary list of the fauna of the Allegheny and Conemaugh series, 
in western Pennsylvania: Carnegie Mus., Annals, Vol, VII, pp. 144-158, 1910, At 
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out Westmoreland County. Because of its greenish color and the 
abundance of marine fossils it can be more definitely recognized than 
any of the other limestones of the county with the exception of the 
Loyalhanna. The author did not have opportunity to investigate this 
member carefully nor have most geological workers in the region done 
more than incidentally refer to its presence here and there. Johnson, 
however, made a more detailed study of the Ames in the Greensburg 
quadrangle and the following paragraphs are taken from his report. 
(11, pp. 58-59). 

“‘The appearance of the Ames limestone in this area is quite similar 
to the description given in former publications. It is typically a 
greenish-gray, rough-appearing marine limestone, which is always 
abundantly fossiliterous. Stratigraphically, it is the highest marine 
limestone in the quadrangle. It is fairly hard and compact, and when 
broken the fresh surface nearly always exhibits many sparkling calcite 
plates of broken ecrinoid stems. The weathered surface is rough with 
projecting crinoid stems and other fossils which resist weathering. 
Often the limestone consists. almost entirely of crinoid stems and a 
jumbled mass of the beaks of Ambocoelia planiconvexa, a marine bi- 
valve shellfish. Lophophyllum profundum, Chonetes granulifer, and 
other small marine shell-secreting animals are abundant. Many other 
species are more or less abundant depending on the locality. Where 
well developed the Ames usually occurs in two or three comparatively 
thin beds in close proximity seldom exceeding a total thickness of 30 
inches. In most places it is a single bed 10 or 12 inches thick. 

‘‘Oceurring near the middle of the Conemaugh and being easily 
recognized, the Ames limestone is a very important horizon marker in 
this quadrangle. The interval between the Ames and the Pittsburgh 
coal is not constant but varies slightly from point to point. By ob- 
taining accurate measurements. of this interval wherever possible, the 
true interval at any one point can be figured very closely, however. 
In general there is a thickening of the strata between the Ames and the 
Pittsburgh coal towards the southeast; so that whereas the interval 
is 280 feet near Murrysville, at Greensburg it is 340 feet. 

“The following table gives the thickness of the Ames and the in- 
tervals to the Pittsburgh coal at different points. 


Thickness of Ames limestone and distance below Pittsburgh coal 


Thickness Interval 
: j Ft. im. Ft. 
South of Fosterville, near the Pennsylvania R. R., 
and just over the southern boundary of the 
Cpr ee eae Nee oor ooyoo ape so oumioO 3 845 
¥% mile southwest of Middletown, Hempfield 
Pg wHSBIple cleus ee > oie cctaetsta ss) sheter alste obais aisle 2 8 325 
On P.R.R. %4 mile east of Penn Station ...... ol 320 
On P.R.R. % mile east of Ardara Station .... 2 810 
Quarry at Blackburn, Turtle Creek branch of 
PERERA oN quien she em es ener tee as 2 4 295 
1 mile southeast of Newlonsburg, Franklin Town- 
SiN) 4 ah od egitormoca0.c oo Sacro CeeOm nae 1 6 280 
Just south of Mamont cross-roads, Washington 
DO yTLS HUD aleiete pie ysiate oye) Malad = chai ihe puetsistata ye] a'e):ais, 2 290 
2 miles south of Sardis, Franklin Township .... 1 6 300 
3%, mile east of Delmont, Salem Township ...... 1 4 300 
‘1 mile west of northeast corner of quadrangle .... 1 4 300 
(£ +. 3% miles east of. Boquet, Penn Township .... 1 2 320 
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‘‘Although it has never been quarried anywhere on a large scale, 
the Ames limestone (11, pp. 132-133) in years past was quarried at 
many points by the farmers on whose properties it occurred, par- 
ticularly along the Grapeville anticline in the south part of the quad- 
rangle. It was so well thought of as a soil conditioner that several 
feet of cover were sometimes moved in order to recover only one foot 
or less of limestone. The limestone was not burned, as a rule, but was 
spread directly on the fields. The results obtained were most bene- 
ficial, according to report. One reason it is no longer being quarried 
except at a few isolated points, is because most of the easily available 
limestone has already been removed. 

‘“Two samples of the Ames limestone were collected for analysis, 
one at a point three-fourths of a mile southeast of Fosterville, Hemp- 
field Township, and a second in a cut of the Pennsylvania Railroad a 
quarter of a mile southeast of Ardara, North Huntingdon Township. 
Where the first sample was taken, the Ames occurs as a single bed, 
10 inches thick. In the cut near Ardara, the Ames occurs as several 
beds of limestone of variable thickness, separated by thin and variable 
beds of limy, clay-shale. The total thickness of limestone and inter- 
bedded rock is 29 inches. 


Analyses of Ames limestone 
Pittsburgh Testing Laboratory, analyst 
After drying at 105°C: 


1 2 

SIO BEG ee ctor ae.c OF pretest 20.60 9.00 
PATO) per ariagalsis eke © scethaie oa aya aala ers 8.98 1.99 
CLO Meee matieting es clane ote ca sine sis 2.86 1.43 
ITA) See aintona ie ern. ahshtietets, ated wheels: ie 40 30 
(OPO Be a MEIC tack OMe tie 58.97 79.44 
Mig COS aeatarcts staca.c's temas iv aane he 4,11 4,02 
Loss on ignition (other than 

Gar HOD ClOXTd ey vas ashe cae ee 1.37 None 
Alkalies and undetermined ...... 2.71 3.82” 


In addition, the Ames has been reported from many other localities 
in the county including the following localities: 34 miles east of 
Saltsburg, east of New Alexandria, in Washington Township, and in 
East Huntingdon Township. 


Wellersburg (Elk Lick) lwmestone. A limestone has been found in 
several places a short distance below the Wellersburg (formerly called 
Elk Lick) coal. It has not positively been identified in many places 
so that little can be said concerning it other than it is similar to the 
other limestones of the Conemaugh group. It is argillaceous and 
interbedded with shales. It is probably the limestone that is present 
in two hills, Brant Knob and an unnamed one, about 3 miles south- 


west of Ligonier. It is present 1 mile southeast of Newlonsburg where 
it is 2 feet thick. 


Clarksburg limestone. The Clarksburg limestone has not been dif- 
ferentiated from the other limestones of the Conemaugh group in most 
parts of Westmoreland County and this can only be done by detailed 
investigations. Within the Greensburg quadrangle Johnson has made 
such studies and has given the following descriptions. (11, pp. 52-53.) 
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‘‘At an interval varying from 100 to 160 feet below the base of the 
Pittsburgh coal (interval increases from west to east) there is nearly 
always found a limestone bed or group of beds which has been termed 
Clarksburg limestone in conformance with previous nomenclature. The 
Clarksburg limestone beds are as a rule, compact, light-gray, or blue- 
gray in color, more nearly pure than the average fresh-water limestone, 
and often contain fresh water fossils. They break with a smooth, con- 
choidal fracture, and the fresh surface usually shows many small, 
sparkling, calcite crystals. 

‘““The Clarksburg limestone is much thicker in the southeastern part 
of the quadrangle than elsewhere. The following sections illustrate 
its thickness and character at different points in the quadrangle. 


Section 2 miles south of Plum Creek Church 


Feet 

PSUPE Get SA TYAS 1Or cis, eels. ekoiason varcin) scales -arorsteteievers erere sieeve sicnsae ele 40 
Limestone, pure, mottled, dove colored and showing scattered 

calcite crystals on fresh fracture, Clarksburg ............ 2 

NHHGStONG ATs SANCY SHALE Ve) lsheccai sis. «1c\s.cuaiayeisuswetel alee sales cs erate 45 


Section in cut of the Pennsylvania Railroad at Radebaugh 


Ft. in. 


Shale seray;, SANGY . «sc vcs eistsislee eerceteie ee ces 14 
Coal, bony, Little Clarksburg ................ 2 to 12 
baler an ry. Se ors wjek.. tore alpecectanerartucns lave itsier ater aleve 
Limestone, light-gray, Clarksburg ........... 
Bhalew dark-Ora you ce atlas. le 2 cristae te ghee Fels ais o/6 «seis 
Limestone, blue-gray, calcite crystals, Clarksburg 
Whales crag slisstlenys Goths casita + wlealdeiew are oF 
Limestone, gray, partly weathered to a rusty 
COLOR tes IN TESDUL Sb atctcus els cua 5 ofelate a) ssclasarannts 
Shale, variegated, limestone nodules .......... 
Shale finely Jaminated! 200. eew the \s wales wee es 
Limestone, gray, rusty, Clarksburg .......... 
Shale, gray, fissile, limestone, nodules ........ 
Limestone, gray, nodular, Clarksburg ........ 
Shales eray, -Mmy. foecsaka¢ vies « © cicte steers a is oe 
Limestone, light-gray, Clarksburg ............ 6 
PALS AN GeSA ING yy BUA Ce. 66s euc-< wha ey oleh vie 059 hese aration 


= 
BROOK OR COUN Ld 


Section 244 miles north of Delmont 


Feet 
Sandstone, shaly, thin-bedded ................ Pps 
BN ANCNESAIIG Vee pice late a atcha e axchele tens: nie cladn biaig a ave 2 
Limestone, 2 beds, upper containing many 
SPINOT HIS ei CLATES DIL Ei <t sheha oie, ays;0Aie's)isvard.ayeha' a a 
Shale, greenish-gray, poorly stratified ........ 10 
Section 1 mile northwest of Irwin 
Feet 
RS Listl Cmax NOC Mean ais Aa od ohcliayeid Shay) a: tr ester de 0 10 184 hagas 10 
HINIESTONe CIMT ESDULS Gene sisie so ayo .\e eiasseieaio s 2 
Sandstone; massive .....-.<.-ccsces ape toraeaterat te 10+” 


‘‘The Clarksburg limestone (11, pp. 131-132) is best developed in 
the region southwest and south of Greensburg where it attains a 
maximum development of about five feet. In other parts of the quad- 
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rangle the beds are thin and separated by beds of shale and clay five 
feet or more thick, so that quarrying the limestone is not feasible. 

‘‘ A sample was cut) from the limestone beds exposed in an abandoned 
quarry one-half mile south of Fosterville, Hempfield Township. The 
section exposed there is as follows: 


Section half a mile south of Fosterville 


Ft. in 
Sandstone, Connellsville ........-.+.++eseeee 11 
Shale wssa rd yew asele ele ve daus o iual ha dbyrbve, slotnierwneds Pe 6 
Cay a PRA do nich custo ary tem whois ye ave (ebern ue an 0 ake 1 6 
Limestone, shaly, yellow ....-.s.0ee.++ce++e> 6 
Limestone, *COMPACh “Giiac sets sie sete wie Becis aw ae 1 10 
MIMeSLONS HSN BL ys ie. fe lope tel «isielis jes oiled e arene yeaa 38% 
TAMESTOME MCOMID AGH: 5. feleis coe tobe p yas ohne a pant ale : os 1% 
Clay Wire geass titer cptes 6.8 a ered ease a eenoMaete 


‘‘The analysis of the sample shows that it is suitable for road metal 
or for use as a soil sweetener. 


Analysis of Clarksburg limestone 


BLO srreus ates ais tia/ole, terol ofa s/stoce, eres oie ateiar eine agen 8.04 
UO Maree scsits sfopsrioueossyeasts acl es Cie enlty adele yae te 2.01 
Wee ales sea acec tne cmnsds tee Geta arnng e 1.43 
MMO is ag ceo SEL Oe pmo mOMoNS domes via Trace 
Ca COP accthe cote tie te Naloe, oeeryae mere ite 82.20 
IVs CORN. cretoot fi vetn bch sie oieteanrn of eke usun reve lees ence 5.35 
Loss on ignition (other than carbon dioxide) 1.01” 


Pittsburgh lumestones.. Beneath the Pittsburgh coal there are a. 
number of limestone lenses interbedded with sandstones, shales and 
some thin coal beds extending downward through a thickness of nearly 
100 feet. These have resulted in considerable confusion. The lime- 
stone stratum which les within a few feet of the Pittsburgh coal has 
been called the Pittsburgh or Upper Pittsburgh and a lower limestone 
horizon has been termed Lower or Little Pittsburgh. 

In Westmoreland County the uppermost of these limestones seems 
to be of practically no economic importance. Johnson describes it as 
“ordinarily a dark, impure, nodular limestone, commonly less than 
one foot thick.’’ ‘He discusses the Lower Pittsburgh limestones of, 
52) Greensburg quadrangle in the following paragraphs. (11, pp. 49- 
Od. 

‘‘The name Lower Pittsburgh has been given by various geologists 
to a limestone bed occurring between the Upper Pittsburgh limestone 
and the Clarksburg limestone, but since as many as six limestone beds 
have been found in that interval, the use of the name is ambiguous. 
The character of these beds changes considerably from point to point, 
but at one place it will be noted that the limestones increase in purity 
with an increase in their distance from the Pittsburgh coal above. The 
limestones close to the coal may contain a small number of ferruginous 
concretions. Minute, snail-like fossils (spirorbis) are common in the 
Pittsburgh limestones in some places. At any one point they are 
usually confined to one or two of the beds. 

‘“Quite commonly in the northwestern, central and southern parts 
of the quadrangle a very massive limestone bed is found 20 to 40 feet 


“WESTMORELAND COUNTY — 689 


below the base of the Pittsburgh coal. This limestone weathers to a 
characteristic buff color with rusty iron streaks. In the southern part 
of the quadrangle it is five feet thick in places. 

“In the northeastern part of the quadrangle the Pittsburgh lime- 
stones are quite replaced by sandstone.’’ 

*“This limestone (Lower Pittsburgh) (11, p. 181) is best developed 
south of the main line of the Pennsylvania Railroad, although it also 
occurs in the northwestern part of the quadrangle. Occurring usu- 
ally in several beds, the particular limestone bed referred to is the 
dense, thick bed occurring from 20 to 40 feet beneath the base of the 
Pittsburgh coal. In many places this bed is four feet thick and nearly 
everywhere it is over three feet thick in the area mentioned. It has 
been quarried quite extensively by the farmers in whose fields it out- 
crops and the lime obtained by burning it is regarded very. highly. 

‘At a point about three-fourths of a mile northwest of Arona, on 
the W. A. Bussard farm, the limestone was mined by drift on a small 
scale. The bed at this point is 4% to 5 feet thick and is immediately 
overlain by the Lower Pittsburgh sandstone.”’ 

In 1929 S. Panzeca was engaged in quarrying the Pittsburgh lime- 
stone about one mile north of Arona to burn for use on his own farm. 
At times he has quarried and sold limestone to his neighbors. 


Section at Panzeca quarry 


1 in 
Sandstone, some of which has been quarried .. 10-20 
Greenish shale......... A an CC EES ene 5 
Conglomeratic limestone discolored by iron ... 11 
More massive limestones 2 s..c:08lo5c ee eis See ck aoe 5 
Thick-bedded blue limestone *y2%). 0.0.20 es 6 2 6 


It is said that another layer of limestone lies beneath but is not now 
exposed. 


Analysis of Lower Pittsburgh limestone 
Pittsburgh Testing Laboratory, analyst 
After drying at 105°C: 


' nf ee 
SPA Ce “65,8, as eenien’ an RS ete SiR on cari aroma 6.64 5.68 
ZN Oe oF oe ac Ere, PT TEE TE ee 1.64 1.68 
LE OP Ss Be eects SA mei een) Penis agr ne noe 1.72 te 
AUTOS a Sen ODD Dea O OOO on area o Sore ole trace trace 
RCS SOS CaS oe AES ane ae eae epee 82.76 81.31 
jul fivcil Pe i pai nas Coy OREO ae Abney 13 i pa 4.64 5.65 
Loss on ignition’ (other than CO,) ...... 1.46 1.69 
Alkalies and undetermined .....:....+5.- 1.14 1,27 


1. Sample taken in’ a cut of the Hempfield Branch, Pennsylvania Railroad, 
three-fourths of a mile east-northeast of Pennine, Hempfield township. The lime- 
stone bed measured 54 inches thick, the bottom 6 inches being somewhat shaly. 

2. Sample taken in a cut of the Pennsylvania Railroad a third of a mile west 
of Irwin. Limestone bed 55 inches thick.” (11, p. 131) 


In Ligonier and Fairfield townships, limestones of the Lower Pitts- 
burgh horizon are developed and reach a thickness of 4 to 8 feet. They 
have been quarried for lime in a number of places and produced a 
good quality lime. In the hill south of Ligonier and in other places 
in that vicinity, the limestone is 8 feet thick and has been quarried 
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for lime burning. It. has also been utilized in a number of places in 
the high ground between Loyalhanna Creek and Conemaugh River. 


In addition to the specifically named localities where the Pittsburgh 
limestones have been described, there are undoubtedly many other 
places where they occur. 


LIMESTONES OF THE MONONGAHELA GROUP 


Redstone limestone. Johnson has given the following descriptions of 
the Redstone limestone in the Greensburg quadrangle. (11, pp. 35-36). 


‘‘The Redstone limestone, occurring close beneath the Redstone coal, 
is a rather persistent, fresh water, compact, brittle limestone which 
increases in thickness and importance from west to east. 


‘‘Where it is thick, and in all regions where the Redstone coal is 
missing but the limestone present, the latter is usually pure and com- 
pact, breaks with a smooth conechoidal fracture, and is often character- 
ized by small, sparkling calcite crystals on the broken rock. 


‘‘TIn the Irwin basin, where the Redstone coal is thick, the Redstone 
limestone is thin or missing; and where the coal thins out towards the 
north, the limestone becomes more prominent. Thus, in the southwest 
corner of the quadrangle we find 314 to 4 feet of coal and only scat- 
tered limestone nodules in the clay beneath it; whereas at Irwin, where 
the coal is thin and sometimes only represented by a thin, carbonaceous 
shale, the limestone measures from one to two feet. 


‘*A section of the Redstone horizon (the coal has been cut out by 
the Sewickley sandstone above) was measured at an exposure near 
the western edge of the town of Irwin. 


Section at west edge of Irwin 


Ft. in. 
Sandstone, massive, cross-bedded, medium 
grained, unconformity at base .......... 20+ 
Clay, gray with limestone nodules ............ 3 
Olay; yellow linty hnisa ers c cclawis es ulenies ee hing 2 
Limestone, light gray, smooth facture, Redstone a. 
Clay with limestone nodules—grades into shale 
At (haAsemeeids | vince tects ee cat Ged ee 4 
1 
6 


On 


Sandstone, thin, hard, gray, close-grained .... 
Shale, gray to greenish-gray, sandy .......... 


‘Near Penn Station the Redstone limestone varies from zero to eight 
or ten feet thick, depending on whether or not erosion eut it down 
before the deposition of the Sewickley sandstone. Near Greensburg it 
attains its maximum development in this quadrangle. 


Section 1144 miles east of Greensburg 


WRSH ise cs as Pekan a: ar shaheiceste.- wee ba cuins, Casas Lee) beget enerenents 
Limestone, much jointed, conchoidal fracture .. 
SHaley dimay Mand. clay «050 g% olsdlevsw tienda a didiecnee 
Clay-shale with bluish-gray fire clay parting .. 
Oly TUSUY PUNY. <a «,cycun car curs Byatt tekcais mettre: 
Limestone, massive, conglomeritie weathers rusty 
Limestone, soft, weathered ............... Pst 


Ae mews 


aD Aa 


1.9 
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Section at Huff, Keystone Clay Products Co. mine 


Ft. in. 
NS NA enm ance r wy tire setsctyenvirereistacha sree adie eae 16 
UT POMCI WO TICT Yt sic cisisys co eaetela Sic lgic clleis 0 Glove rene 2 
ale DIGGRA COL so arc/suersigts cists last sie.e sa eae 4 
WaT ANCES LONE secretly ache <ishovecrsieng le aiaieuele wiseedave 4 4 
Pec vem HEMET PTAV EG ci. cc hinctec suc e ace s.eece 3) 
JDTASOIND! 5 odds crac OOD UO OOO ORIGU Re Uae ace 12 
REL DV ENN le mmewns eeetas RII el oaks Ruavere ese sake Oates ae 3 
POEL GN pee ILC Veet ytce eel vicyenaatheuetelaleAeyniie sas omueloe ae 20 


‘Of little importance in the western and northern parts of the quad- 
rangle, the Redstone limestone (11, pp. 180-131) becomes of increasing 
importance towards the southeast. There it is quarried at several 
points for use as road metal and as a source of lime. Where it is thick 
and where the Redstone coal is thin or wanting, the Redstone limestone 
is hard and compact and usually quite pure. Although not known to 
have been quarried in this quadrangle for such a purpose, farther 
south it has been used largely for flux. Many available quarry sites 
are to be found along its extended outcrop in the Greensburg syncline. 


Analyses of Redstone limestone 
Pittsburgh Testing Laboratory, analyst 


After drying at 105°C. 1 2 
SOD ae payee ees Daac fotos a aakes s otesra (ero ape as ecehesaens 5.04 11.36 
HNO» rig oii bidia HE CUBS CARER IG. ON SR 1.77 2.57 
ie Cert tepete fice aateaiatsiers ave),cicusl ateiehive evt,s,456 2.15 1.48 
PRA Mae Charo peier staat datiereteyagerde eters ale lege sasets aha trace 20 
GES CO cr eg ae Gad oboe Asner a ROTcicre Gas 81.84 79.35 
WY OO everatci et ap iogekals nveieeis tere sue site ca ainle 5.11 2.95 
Loss on ignition (other than CO,) ...... .66 18 
Alkalies and undetermined ,............. 3.43 1.96 


1. Sample taken from a 28-inch limestone bed occurring 7 feet below the base 
of the Redstone coal at the quarry of the Keystone Clay Products Company, one- 
fourth of a mile north of Huff, Hempfield Township. 


2. Sample taken from a 19-inch bed exposed in a cut of the Pennsylvania Rail- 
road, 350 yards east of the Irwin station.” 


The Redstone limestone is not limited to the Greensburg quadrangle 
but occurs in many places elsewhere in the county. It has not been 
studied in detail nor has it been differentiated from the other Carbonif- 
erous limestones. In Ligonier Township it appears in the vicinity of 
the Myers School, where it is about 4 feet thick and has been quarried 
on several farms. The better layers yield a fair grade agricultural 
lime. The stone is blue to dark brown when fresh, but rusty on weath- 
ered surface due to its high ferruginous content. In some places in 
East Huntingdon Township it is 2 to 7 feet in thickness. 


Fishpot (Sewickley) limestone. The Fishpot limestone as develeped 
in the Greensburg quadrangle is described by Johnson in the follow- 
ing paragraphs. (11, p. 33) 

“Just south of Carbon the Fishpot limestone occurs in the interval 
between the Sewickley and Redstone coals. Although the limestone is 
there twelve feet thick, it thins rapidly in every direction, and this is 
the only locality in the quadrangle where it is more than two or three 
feet thick. The following section was measured where the road run- 
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ning south from Carbon passes over the tracks of the Pennsylvania 
Railroad cut-off : 


Section at Carbon d 
im. 


> 
. 


PSPALG WDLO WILE dave pitesterei's Lote s9 Pv bilo odel els leis te i eracurors 

Shale, carbonaceous (Sewickley coal horizon) 

MATMACSEGITE Mole cic. o. otal fatasvienehs foitetace tate tesettatois Get cere 

Clay, sferrieinouss ttt. ta'-teeterelots feta 'o%e te "ole tees ta 

Shale iecct ec Heres haa nile a oe ai iaiel oletate'® ris 

Limestone, very MASSIVE ..... 0%. eee eee eee 

Icimestone, soft, yellow erin seis eleravsisun cine ol 

MOT AR, <cuteceuste tomers MUraaye ee alere,s Suse pieleueseiowe Gd wiayeaia 

MSONCER TEC a. & erebsen sveisw apciayia csareta's 8.5 ares SeRRAe ss 

. Gos TVeEdStOMes wie ienccisisne< enpeunc ts aus eter seeeees , 

“The Fishpot limestone (11, p. 130) is of importance only in the 

vicinity of Carbon, Hempfield ‘lownship. In order to determine its 

qualities, a sample was taken where the limestone is exposed in the 

eut of the Pennsylvania Railroad cut-off at the south edge of the 
village. _The limestone beds sampled totaled nine feet thick. 


” 


wo oo come bo OE bo Ay 
+ 


Analysis of Fishpot limestone 


Pittsburgh Testing Laboratory, analyst 
After drying at 105°C: 


LOL DE eee heen tet etnstete GMT ASS p eiereser ns 9.04 
BAL A) et evict sy oa sissies oust oh Sok bai ate icee oe 2.85 
INE Os Seah Heeb, 2c omotO Rn Tan Awe Oe 2.15 
STO) Sobre eed <4 cid Se eae meee ee ae 20 
(CB CO) rere te itasites «, orate tine oats aka et eeemmice austere cee 72.81 
Mit © Oy. tp's sissegersal crete s sae Pe Me seins, Sno 8.67 
Loss on ignition (other than CO,) ......... 2.26 
Alkalies and undetermined ............ Aneta 2.02” 


Elsewhere in the county, the Fishpot limestone has not been distin- 
guished from the other limestones of similar characteristics. An 8-foot 
bed between Myers School and Mill Creek in Ligonier Township has 
been referred to this horizon. It is a ferruginous blue to dark brown 
limestone and has been utilized for agricultural lime. Near Smithton 
a 20-foot limestone, mainly of good quality but in part ferruginous 
and argillaceous, has likewise been termed the Fishpot. It is also 
present at Port Royal. 


_ Benwood and Unmontown limestones. Johnson’s detailed descriptions 
of the Benwood and Uniontown limestones, formerly known as the 
‘““Great Limestone’’, given for the Greensburg quadrangle, are quoted 
as follows: (11, pp. 28-30) 

“Directly beneath the Uniontown coal, or separated from it by only 
a few feet of shale, is a limestone bed, the uppermost of many 
limestone beds which for the sake of convenience have all been grouped 
together and called Benwood limestone. By this term we designate 
all those beds between the Sewickley sandstone (or Sewickley coal 
when present) and the Uniontown coal. This in places represents a 
total thickness of 170 feet of limestone, shale, sandstone and clay. Usu- 
ally the limestone beds are in two groups separated by shale and 
sandstone. The upper group of limestone beds has received the name 
Uniontown limestone. Due to’ the fact that the limestone beds weather 
more easily than some of the rocks above and below, it was found im- 
possible to obtain a complete section. Such sections as were obtained 
seem to indicate much variation in the various beds, both in thickness 
and distinguishing characteristics. 
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**As shown in the accompanying sections, the two groups of lime- 
stone beds in the Benwood are not massive, thick limestone, but con- 
sist rather of many individual beds, separated by shale or clay. Well 
drillers invariably report the Benwood as one, or possibly two, mas- 
sive limestone beds, 30 or more feet thick. This has tended to give.a 
rather erroneous impression of the true character of the Benwood. 


Section of upper y part of Benwood limestone as exposed in railroad cut 
at Herminie 


= 
* 
< 
Ss 


EVV Taye restetetsekt Va. rated vals, ln: s wasiiakeraiaiy. one Daetatie te 
THIMEestOne, CREAMWUCTAY os caw iss ws eal le snes 
Shales dralye: 7s. meee ts ce wiarckoke oteps sterner cance 
Limestone, massive, gray, weathered cream color 
Shale, gray paper ........6.... fe sate Sts ae 
NOTMOAEOTIC; MING SSL VO Mee c-Fes toed, Seuss abey ais) a es, 6 
05 Ep SLE SS ioe ee Oe Se ede Ue aint, 
WAMentOME, Lenn STRY b..cicies eee ee ee ase Melon 
Rela Var SDA ec cieccpe mcs cacravaels vite: Sra letarevar hs ayetetese 
AMESTONE, CREAM LEARY. f)aSeis wie ete .c sero ee by ecaneicns 
Mensa VIS AN dy cs RT a oo ares Pais sw, ate ellen. ft shack sve ate 
HaAMeEesbone) Crea), TAY cis.c 2.0 sie sso, Lente as ocsus. ate 
1 SHLCVER POSS rd See a egg ee Wace cated wiles 
MEA LO IE CLEATIAY ETA Maisie. e Gtaks Snob Giesa ese tiers <6 
HOLES CSOLE ee Awa clea safe Roieiaie Fotmedbsious e's «ens 
TSI TNESEO TRONS Ge i-as sais assis ass los elo apaie RE Go AE 


+ 
=) 


DHE SD HH HHENONH o 
se, ry ee 
iJ) SANWWAS Ww f=>) 


Section of upper part of Benwood limestone in a cut of the. Youghio- 
gheny branch of the P. R. R. 34 mi. southwest of Rillton 
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Section of Benwood limestone. im first and por cuts east of 
ogee! along the P. R. R. tracks 
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Section along road from Manor south to Lincoln Highway 
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Section south of Harrison City 
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“‘The various limestone beds in the Benwood group vary from pure, 
blue gray limestone to dark gray, carbonaceous and soft, arenaceous 
limestone. Much of it is good enough to burn for lime and farmers 
have used it extensively for this purpose. At one or two points small 
fresh water fossils were observed. 

‘‘The Benwood limestone crops out over a large area in this quad- 
rangle in both the Irwin and Greensburg synclines. 


Distance between base of Benwood limestone and base of Pittsburgh 


coal 

Location Feet 
Southwest corner of quadrangle ...........c.sececees 117 
Bast of Irwin along PP RORY tracks: . ican eee 125 
Southwest of) Harrison (Citys iiicws one ac eaecaeeeee 120 
Lincoln Highway, Radebaugh to Greensburg .......... 160 
Northwest: of SBodtiet.s. o 6 es nsnckeatticcs MusroR RO etree 190 
d' mile*north of sblannastown! <accsss ssicnn che eenene 150 


‘‘Towards the north the Pittsburgh and Sewickley sandstones seem 
to thicken and the Benwood limestone becomes thinner so that the in- 
terval between it and the Pittsburgh coal increases from south to 
north.’* 
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““The Benwood limestone (11, pp. 127-130) outcrops in a large area 
and has been used as a source of road metal and lime wherever it 
occurs. The beds vary greatly in composition and character but as 
a rule are sufficiently pure to make satisfactory lime when burned. 
Although kilns are sometimes used, the usual procedure in burning 
is to level ‘off a spot about ten by fifteen feet and then build a pyra- 
midal pile of alternate layers of coal and limestone. Wood is put at 
the bottom in order to ignite the mass. Once ignited, the pile is al- 
lowed to burn itself out and the material is then scattered over the 
fields. Naturally the resultant lime is far from pure and in many 
eases the larger chunks of limestone are only partly calcined. The 
farmers claim, however, that the results obtained when the lime is 
used on their fields, are equally as good as when pure, kiln-burnt lime 
is used. The claim is unsubstantiated. 

** Analyses of the Benwood limestone would seem to indicate that 
some of the limestone beds are more desirable from a utilitarian point 
of view than others, the value of the limestone depending largely on 
the percentage of magnesium carbonate present (i. e. the value varies 
inversely with that percentage). The first of the following analyses 
was made from a sample taken in the railroad eut a quarter of a mile 
east of the Irwin station. The sample included all of the limestone 
beds in the basal 20 feet of the Benwood. The second analysis was 
made from a sample taken half a mile north of Herminie which in- 
eluded only the top three feet of limestone there exposed. The beds 
sampled were weathered to a light-buff color and were also rather soft. 
They were chosen in order to test’a theory formed during the progress 
of several seasons’ field work—the theory being that the proportion of 
magnesium carbonate in a limestone is indicated by the manner in 
which the limestone weathers. In general] it seems true that pure lime- 
stones are brittle and just as hard where exposed to weathering as 
where they are covered by hundreds of feet of rock and soil. Also, 
the weathered surface of a pure limestone is usually a lighter shade 
of the same color as the fresh rock. A dolomitie limestone, however, 
will weather to a yellow or light-buff color and the outside inch or so 
of the limestone will be comparatively soft. Whereas the pointed end 
of a geolologic hammier will rebound sharply from the weathered 
surface of a pure limestone if it be struck, the hammer will rebound 
dully or perhaps not at all from the weathered surface of a dolomitic 
limestone. The amount of softening is, generally speaking, proportion- 
al to the percentage of magnesium carbonate in the rock (assuming 
approximately the same exposure to weathering agencies). 


Analyses of Benwood limestone 
Pittsburgh Testing Laboratory, analyst 
After drying at 105°C: 
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“There are many good quarry sites available in the area in which 
the Benwood limestone outcrops, but due to the greater percentage of 
limestone in the member in the southern half of the quadrangle, quarry 
operations for other than very local use, would probably be more profit- 
able there. Probably the best location for a limestone quarry in the 
entire quadrangle is the hill just east of the junction of the Southwest 
Division and the Pittsburgh Division of the Pennsylvania Railroad.”’ 

In the southern and southwestern portions of Westmoreland County 
the Benwood-Uniontown limestones are well developed and have been 
quarried in many places. They have been quarried for lime in scores 
of localities and at the time when small iron furnaces were in existence 
in the region these quarries furnished much fluxing stone. In some 
places sections of 60 to 80 feet consist almost entirely of limestone With 
very little interbedded shale but elsewhere the shaly phase is more 
prominent. In the region of Mt. Pleasant and Pleasant Unity these 
limestones have been quarried. Some quarries north of Mt. Pleasant 
have operated in a band of stone 12 to 15 feet thick in the lower part 
of the section and elsewhere a good band about 7 feet thick has been 
utilized. At Port Royal in South Huntingdon Township these lime- 
stones are about 65 feet thick and 55 feet along Youghiogheny Creek 
in Rostraver Township. ; 

Along the highway just west of Sewickley Creek at Mill Grove there 
id an exposure of about 10 feet of limestone interbedded with shale 
that seems to be the Benwood. The limestone appears to be somewhat 
argillaceous but could be used for agricultural lime. 


Waynesburg limestone. The Waynesburg limestone has not been 
recognized in many parts of Westmoreland County. In the Greens- 
burg quadrangle Johnson describes its characteristics as follows: 
Gli gs Oher'4 Ss 

“From 1 to 15 feet below the Little Waynesburg coal is a limeston 
which in other areas attains a thickness of over 25 feet, and which has 
been called the Waynesburg limestone. In this quadrangle it seldom 
is more than five feet thick. Few good exposures of it were seen and 
it is not believed to be persistent over large areas. - It usually consists 
of two or three beds of fresh-water limestone separated by soft clay. 
The limestone beds vary in color from gray to yellow depending on 
the extent to which they are weathered. The following section illus- 
trates about the maximum development of the Waynesburg limestone 
in this region. 
Section 14 mile southeast of Herminie 


Ft. in. 
Shales: DEOW aes aveie atetels ok ew se occas etre ene 3+ 
Limestone, dark gray, shaly at top .......... 1 
Clay-shalemidarke, 55,0 aneracommikt <a etna S 6 
Limestone, light gray, massive .............. 3 
Sandstone, thin, hard beds and brown shale .. 12+ tam 


In the southern part of the county in the vicinity of Pleasant Unity 
and Mt. Pleasant it is present with a thickness of 4 to 6) feet. 


LIMESTONES OF TITE WASHINGTON GROUP 
M ount Morris limestone. The Mount Morris limestone has’a Jimited 
distribution in the southwestern townships of Westmoreland County 


and in a few small patches about Mt. Pleasant and Pleasant Unity. 
_ Johnson gives the following descriptions (11, p. 21). 
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. “Tt is mever over six feet thick in this area, the average thickness 
probably being less than three feet. Where best developed it consists 
of three benches, a yeilow, weathered limestone above and hard, gray 
limestone beds close beneath it. Although this limestone is not thick, 
it seems to be quite persistent and was found at practically every point 
where its horizon was exposed.’’ 

_‘*Many years ago (11, p. 127) the Mount Morris limestone was quar- 
ried and burned at a point three-fourths of a mile south of Westmore- 
land City, North Huntingdon Township. Six feet of limestone is ex- 
posed in the old quarry. The same limestone is well exposed along 
the new concrete road which passes through Chambers, North Hunt- 
ingdon Township. Near the top of the first hill northwest of Chambers 
a sample was cut from the limestone, the analysis of which follows. 


Analysis of Mount Morris limestone 
Pittsburgh Testing Laboratory, analyst 


After drying at 105°C: 
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Colvin Run lumestone. The distribution of the Colvin Run lime- 
stone is about the same as for the Mount Morris. Johnson describes 
it as follows (11, pp. 19-20) : 

‘Shale and sandstone fill the interval between the Little Washington 
coal and the next named bed, the Colvin Run limestone. This interval 
averages about 20 feet. The Colvin Run limestone caps several of the 
hills in the trough of the Irwin syncline in the district one mile and a 
half to two miles southeast of Irwin. It undoubtedly must be present 
in some of the hills farther south but is poorly exposed. The limestone 
consists of several beds close together and attains a thickness of nine 
feet. 

‘“‘The following section was made at a quarry a quarter of a mile 
south of B.M. 1033 on the Lincoln Highway east of Irwin. 


Section of Colum Run limestone 
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‘“‘The Colvin Run limestone (11, pp. 126-127) occurs only in the 
tops of some of the higher hills in the trough of the Irwin syncline. It 
has been quarried for many years by the farmers on whose properties 
it occurs and when burnt is highly regarded as a soil sweetener. It 
has also been used to a small extent for road metal. A sample of the 
limestone was obtained from a quarry a third of a mile south of B.M. 
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1033 on the Lincoln Highway (Philadelphia and Pittsburgh pike). 
The sample included a proportionate part of each bed of limestone, the 
section including 4 feet of yellow, weathered limestone and 27 inches 
of fresh, gray limestone. The analysis shows the Colvin Run is a dolo- 
mitic limestone and hence would be unsuitable for fluxing purposes or 
for manufacturing cement.’’ 


Analysis of Colvin Run limestone 
Pittsburgh Testing Laboratory, analyst 
After drying at 105°C; 
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Washington limestone. The tops of a few hills in South Huntingdon 
and Rostraver townships seem to have small remnants of the Washing- 
ton limestone, most of which has been removed by erosion. It is of 
the same characteristics as shown in Washington and Fayette counties 
where this limestone assumes considerable economic importance. 


QUARRY ACTIVITIES 


It would be impracticable to describe all of the limestone quarries 
that have been worked in Westmoreland County in recent years in 
which the limestones of the Conemaugh and Monongahela formations 
have been utilized. A number of these were visited during the summer 
of 1929 and they are therefore briefly described. They are not de 
scribed under the particular limestones simply because in several in- 
stances more time than was available would have been necessary in 
order to determine the exact horizon. 

The Westmoreland Limestone Co. has within recent years worked a 
limestone quarry near Calumet. It has been referred to the Fishpot 
ea It is an interbedded series of limestones and shales as 
ollows. 


Section near Calumet 
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The interbedded shale was difficult to separate from the limestone ’ 
and some of the limestone that, when fresh, seemed to be satisfactory 
for highway construction failed to pass the sodium sulphate soundness 
test. The State Highway Department sampled the quarry carefully 
and found that 9 out of 14 samples collected were unsatisfactory. Stone 
which lay exposed over winter also showed considerable disintegration. 

There are several abandoned openings on the hillside just west of 
Mammoth in all of which fairly good limestones are interstratified with 
shale layers. Along the highway about 114 miles northwest of Kecks- 
burg, Alonzo Fenton was working a small quarry of similar material 
for his own use. 

In the vicinity of Mount Pleasant a number of small quarries have 
been operated at different times. The only one of any consequence in 
recent years is that of F. D. Barnhart and Sons. The section is as 
follows: 


Section in Barnhart quarry, Mount Pleasant 


Ft. in, 
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The quarry face is about 300 feet long. The stone is burned into 
lime and mainly hydrated although some is sold as lump lime. It is 
sold under guarantee of 65 per cent CaO and 3 per cent MgO with a 
fineness of 250 mesh. The screenings are used for agricultural pur- 
poses. 

In the vicinity of Manito limestone fragments from the fields or 
shallow openings have furnished small amounts of limestone which 
have been piled up in the fields and burned for local farm use. 

Half a mile northeast of Crabtree an outcropping ledge of stone 
close to the highway has furnished some stone for burning for agricul- 
tural use as well as another 22-inch ledge somewhat higher in the hill. 

Near New Alexandria a number of farmers dig small amounts of 
stone which they burn for local use at irregular intervals. The stone 
quarried is about 44 inches thick. 

Near Shieldsburg the Salem mine of the Keystone Coal and Coke 
Co. has occasionally quarried a 4-foot bed of Upper Pittsburgh lime- 
stone for lime burning. It is said to contain about 70 per cent CaCO,. 

In the vicinity of Greensburg a number of small quarries have been 
opened at different times to obtain stone for burning or for use on the 
township roads. J. W. Steel has worked a little stone near Hannas- 
town consisting of a 3-foot bed of massive blue to dove-colored lime- 
stone above a 4-foot thickness of thin laminated beds, the two separated 
by 8 to 4 inches of clay. 

A few miles northeast of Ligonier a number of small quarries have 
been worked at different times. The most important one recently is 


§-6282—23 
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that of the Naugle Lime Co. located on the east side of Hannas Run 
about 3 miles northeast of Ligonier. The quarry section is as follows: 


Section in Naugle Quarry, 3 miles northeast of Ligonier 


Ft in. 
@Myerpurdeny ere cise less sies se tele ely ecedal oan 2 6 
Bluish gray limestone ............+- 1 6 
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Clay 


The company operates one steel-jacketed kiln. The lime is sold for 
agricultural use. 


CALCAREOUS MARL 


In a brief report on some calcareous marl deposits of the State by 
J. B. R. Dickey, published as Bulletin 76 of this Survey, the following 
brief description is given: 

‘*A sample of marl from the farm of E. E. Myers, North Alexander, 
was analyzed several years ago and-showed 52 per cent total carbonate. 
The writer has not seen this deposit.’’ 
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Washington, 1904. 
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9. Geologie Atlas of the United States, Elders Ridge Folio, Penn- 
sylvania, No. 123, by Ralph W. Stone, 10 pp., maps and sections. 
Washington, 1905. 


10. Mineral Resources of Johnstown, Pennsylvania and vicinity, 
by W. C. Phalen and Lawrence Martin. Bulletin 447, 142 pp., 
Washington, 1911. 


Topographic and Geologie Survey of Pennsylvania 
11. Mineral Resources of the Greensburg Quadrangle, Atlas of 
Pennsylvania, No. 37, by Meredith E. Johnson, 162 pp., Harris- 
burg, 1925. 


12. Geology and Mineral Resources of the Pittsburgh Quadrangle, 
Atlas of Pennsylvania, No. 27, by Meredith E. Johnson, 236 pp., 
Harrisburg, 1929. 


Rock Products 
13. Usefulness of Petrology in the Selection of Limestone, by G. 
F. Loughlin; Vol. 31, No. 6, pp. 49-59, March 17, 1928. Describes 
failure of Westmoreland County limestone used in concrete. 


WYOMING COUNTY 


Sandstones and shales constitute practically the entire geologic sec- 
tion of rocks outcropping in Wyoming County. The Catskill and Che- 
mung series are well developed and although they consist almost en- 
tirely of sandstones and shales, here and there several thin beds, 2 to 
6 feet thick, of impure limestones have been noted. Some of these 
beds are greatly brecciated. So far as known they have never been 
utilized for any purposes for which limestones are of especial value. 
The county may be said to be without limestones of economic im- 
portance. 
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9. York Valley Lime and Stone Co. 
H. Baker Co. 


10. Wrightsville Stone and Lime Co. 


11. Susquehanna Stone Co. 


8. A. M. Hake Co. 
Is 


13. Williams Grove quarry. 


6. Universal Gypsum and Lime Co. 


1. Thomasville Stone and Lime Co. 
7. Eli Z. Zinn 


2. J. E. Baker Co. 
3. Medusa Portland Cement Co, 


4. J. E. Baker Co. 
5. York Stone and Supply Co. 


YORK COUNTY 


York County has long been one of the important limestone, producing 
counties of Pennsylvania. It contains a variety of limestones suitable 
for various purposes and, in several places there are large quarries that 
are still highly productive. Quarrying is favored by good transporta- 
tion facilities for shipping throughout the limestone sections and also 
a rather large local demand for stone. 

The limestones of the county occur in three different bands. The - 
most northerly one covers a small area near New Holland and repre- 
sents the western end of an extensive band that extends across Susque- 
hanna River from Lancaster County. There is only one quarry in 
this area but it is large. 

The main band crosses the river at Wrightsville and continues in a 
southwesterly course entirely across York County and to Littlestown, 
Adams County. This more extensive band of limestones underlies and 
is responsible for the formation of York Valley in which are located 
the principal towns and industries of York and Adams counties. The 
valley averages about 114 miles wide except in the vicinity of York 
where it is about 5 miles wide. The southern boundary is a fairly 
regular line with few indentations but the northern one is irregular. 
In the vicinity of York one off-shoot of the main valley extends north- 
westward to Emigsville and another extends westward a few miles be- 
yond Thomasville. Both of these branch valleys owe their existence 
to folding and faulting by which limestone is brought to the surface. 

On the north side of the limestone valley there ‘are exposed either 
the underlying Chickies quartzite or the much more recent overlapping 
red shale and sandstone of Triassic age. The strata bounding the val- 
ley on the south are principally slate or schist, probably in the main 
of Ordovician age. 

The third area, like the first, represents the continuation of a much 
more extensive area that crosses Susquehanna River from Lancaster 
County and continues a short distance beyond East Prospect. 

Until recently the limestones were believed to belong entirely to. the 
Cambrian system, as Walcott and others had collected Cambrian fossils 
from various places within the valley. Stose and Jonas’ now refer the 
limestone conglomerate and associated strata, so extensively developed 
in York County, to the Conestoga formation and state that they have 
found in them, east of York, some brachiopods and crinoid stems and 
plates that are regarded as of Chazy age. Their revised columnar sec- 
tion is given on a previous page under the discussion of the Lancaster 
County limestones. The formations best developed in York County 
are the Vintage dolomite, Kinzers formation and Ledger dolomite of 
Cambrian age and the Conestoga limestone of the Ordovician. 


CAMBRO-ORDOVICIAN LIMESTONES 


The structure of the York County limestones is very complex, as is 
true of all of the limestone areas of southeastern Pennsylvania, and 
much detailed work is necessary before it is possible to do more than 
outline the most general features. In almost every quarry or exten- 
sive natural exposure there is evidence of intricate folding and fault- 
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ing. The mantle of residual clay soil that covers the limestone almost 
everywhere except along erosion channels and artificial excavations, 
prevents the acquisition of data that! might make it possible accurately 
to determine the structures. To determine the structure of a limestone 
preperty it is necessary to prospect either by extensive drilling or by 
digging trenches or pits. 

It seems that nearly all the folds are closely compressed and that 
the strata have a more or lesq prevailing steep dip to the southeast al- 
though there are many} exceptions to this generalization. 

The numerous varieties of limestone are practically all crystalline 
and many of them have been converted into beautiful medium coarse- 
grained marbles. The degree of marmarization depends partly upon 
the amount of compression that the strata have undergone but more 
upon the original physical and chemical composition of the rocks. The 
massively bedded strata are much more crystalline than the thinly 
bedded ones and the purer limestones and dolomites are likewise more 
highly erystalline than are the argillaceous or arenaceous varieties. 

Many minerals characteristic of metamorphic caleareous rocks are 
present. Numerous vein minerals are also found in small quantity, 
most of them probably brought in by the heated circulating waters dur- 
ing the process of metamorphism. Jandorf (4, 106-112) lists the fol- 
lowing minerals that have been found in these limestones: 


Graphite Fluorite - Ankerite Serpentine 
Galena Quartz Siderite Talc 
Sphalerite Hematite Aragonite Nitro-calcite 
Chalcopyrite Limonite Malachite Barite 
Pyrite Calcite Asbestos Gypsum 
Marcasite Dolomite Chlorite 


Conglomerates. Almost every quarry of considerable size exposes a 
number of layers of stone possessing different physical as well as chemi- 
cal characters. One of the most interesting phases is the conglomerate 
or breccia variety of the Conestoga formation that is well developed 
in the vicinity of York and extends eastward to Wrightsville and west- 
ward to Thomasville. This has been called ‘‘intra-formational con- 
glomerate’’ and also ‘‘edgewise conglomerate.’’ The latter term is 
appropriate only where the fragments are thin and are not parallel 
to the bedding planes. In, some places the fragments and the cement- 
ing matrix are so nearly the same color and so similar in all other 
respects that a freshly broken piece of rock scarcely reveals the con- 
glomeratic character bud on exposure to the weather the matrix is dis- 
solved more readily and the fragmental origin of the rock is strikingly 
exhibited. At the quarry of the York Valley Lime and Stone Co. near 
Hellam Station beautiful examples of this can be seen. In certain 
places the fragments are lighter or darker in color than the matrix 
and the fragmental character can be readily determined. The best ex- 
amples of this were- observed in the quarries of the Universal Gypsum 
and Lime Co., southwest of York. The stone is there termed ‘‘calico 
rock’’ and two different types occur. One, known as ‘‘light calico,’’ 
has angular and irregular fragments of a dull gray color enclosed by 
a matrix of white stone, with both fragments and matrix well erys- 
tallized. The other variety, called ‘‘dark ealico,’’ contains dark bluish 
gray fragments in a muddy gray cement. In places this matrix con- 
tains an appreciable quantity of pyrite. The fragments of this con- 
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glomerata are of various sizes up to 3 feet in diameter. In some places 
the fragments are fairly uniform in size but, in general, large and 
small pieces are present in the same bed. Some are rounded as though 
they have been worn by being rolled but most are decidedly angular 
and seem to indicate ice transportation as suggested by Waleott. No 
explanation that has thus far been offered for conglomerates of this 
kind seems to account satisfactorily for the formation of these York 
Valley conglomerates. 


Variations in. character. Massive and thin beds of uniform color— 
white, gray and dark bluish gray to almost black—are also present, 
interbedded with tha conglomerates. In portions of some quarries the 
rock is so uniform that it is difficult to determine the bedding planes. 


Thin shaly layers of little value for'any purpose are present in some 
quarries and materially add to the difficulties and expense of operation. 


In places an especially soluble layer has become porous or cavernous 
near the surface. The openings have a tendency to fill with clay washed 
down from the surface and are then objectionable. A 5-foot bed of 
this kind at the quarry of the Thomasville Stone and Lime Co. contains 
so much, clay that it is difficult to keep the good stone clean. 


Oolitic limestones are not abundant in the region but are found oc- 
casionally. The best example noted was at the quarry of the Thomas- 
ville Stone and Lime Co. 

The York Valley contains a large quantity of unusually fine stone. 
It has yielded a great deal of low silica dolomite and low silica and 
low magnesiam limestone so that much of the raw stone and the lme 
formed from it have been in demand for fluxes and for various chemical 
uses. In addition there are many high silica limestones and dolomites 
that are better than the low silica varieties for crushed stone and ballast. 

Some of the quarry men have been fortunate in finding sufficiently 
large bodies of high, grade stone of fairly uniform composition so that 
they have little difficulty in meeting the demands of their customers. 
Generally, however, due to complexity of structure and variations in 
chemical composition of the different beds, and even within the same 
bed, the operators must exert unusual care in working their quarries in 
order to obtain a uniform product. The quarries worked for chemical 
limestone or lime must carefully avoid the spots where the stone is 
high in silica, alumina and pyrite, whereas the quarries furnishing 
crushed stone must waste the shaly layers sometimes encountered. 

For these reasons it is always well to sink a number of test drill 
holes before opening any quarry in the region unless the natural ex- 
posures are unusually good. 

No better example of variations in the stone can be given than the 
data obtained on the farm of S. Forry Laucks, 2 miles north of York 
where 10 core drill holes were put down to depths of 125 to 263 feet. 
The rock at that point as exposed in two small abandoned quarries is 
metamorphosed to such an extent that the bedding planes are indis- 
tinct. Except in a very general way and for the holes relatively 
close together it was not found possible to correlate the beds by either 
chemical or physical characters. : 
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Sections and analyses of limestone from Laucks farm 2 miles north of 
York 
| j P for 
| AlzOs | entire 
Feet | CaCOs|MgCOs| Fe20s | SiOz hole 
: eer Sa og ae ——|_—— ao 
Hole No. 1—261 feet ) . 
A. White dense crystalline stone -------- 42 97.89 | 1.66 0.32 | 0.20 
Bie Grayish bluestone: ~-=-----.--.--. 4 98.37 | 1.47 | 0.20 | 0.04 
(Gh {incr fee es Se 33 96.81 | 2.89 | 0.20 0.12 
D. Approximately dolomite 1 59.20 40.25 0.44 | O.11 
E. White crystalline stone 32 96.87 2.76 | 0.15 | 0.25 
Ha ighty bite? Stone mw akesaccense-- pee esee 88 95.72 3.97 0.20 | 0.17 
G. Light blue stone with pink discolor. | 
WUODBL Meet ssf ouee as teaewse Seger en see ee, 21 93.12 | 6.52 | 0.24 0.18 
H. Blue stone slightly darker than G@ --- 68 g1.92 | 6.30 0.55 1,24 
a DAatic = PINS StONG po s=-- sco ona sk ees wae 22 83.82 | 14.24 0.63 1.39 
J. Very dark blue stone, rather soft und | 
praphitie= 24. 226s te ssn chee een 19 7E.44 | 21.87 0.93 1.84 
eee. See a ST . 
Hole No. 2—217 feet 
Overburden 2 feet 
A. White crystalline stone ---------_------ 18 97.95 1.83 0.08 i 0.0) eee 
B. Dense crystalline gray stone 2 feet | | . 
Gray stone 0/8” } 
Gray stone 0'6” | 
Grays stone? 110" 2522. sao eace tee 5 62.45 36.79 0:38 +} 0.34 |-=---_- = 
C. White stone 11’ 
White stone 1’ 
Dense white crystalline stone 53’ with 
pinkish tints in spots and turning | 
grayish towards lower 20’ --_._--- 65 96.89 2.83 ) 0.31 | 90.17 
D. Dense grayish white stone -- cE 71 96.14 | 3.43 | 0.27 fF 0.12 
Eos Darker) pray “stone, <2sss2.--<22c-e-nes 44 85.76 . 12.46 ) 0.50 1.30 
F. Very dark blue stone graphitic --_-- 12 76.16 | 21.79 | 0.66 1.50 0.005 
Hole No. 3—263 feet } 
Overburden 2 feet 
A. White crystalline stone with small { 
bine vainclusions) 2262 2825 22 ee 128 97.40 2.55 | 0.14 0.1) (2S 
B. Gray hard stone 4’ | 
Gravestone 940. .Mecs ecco eee pee 7 73.32 25.48 | 0.48 O06 (ee 
C. White stone 3’ 
White, stone: 10%, <...<<.- 25. ee 18 93.44 6.02 | 0.25 Ovs6 . Psa 
D. Rather hard gray stone 57’ 
Streaked with blue 4’ ----------__--.. 61 62.51 34.54 | 0.78 pe a ee 
E. Dense blue stone 25’ 
Dense" bine’ stones [2-52 so 2- Ss 52 91.94 6.77 0.48 0.90 0.0045 
Hole No. 4—150 feet | | 
Overburden 7 feet 
A. Dense white crystalline stone ----___- 79 96.55 3.06 | 0.19 0.92. (2.2 
Pew LUGS BUONE (Ais aoe. onan ae eee 16 97.00 2.64 | 0.13 O17 (. Sa 
C. Gray crystalline stone, dense bur 
weathered In spots <-2-.—___________ 48 | 73.11 25.90 0.76 0.11 0.0025 
_— oe ——— 
Hole No. 5—125 feet 
Overburden 12 feet 
A. Denke, ee crystalline stone with 
DinkIish alte ces eececnseene a, Seco 44 | 95.91 | 3.68 0.15 0.98 riS2o eee 
B. Pinkish gray stone with streaks of | 1 3 
dense white crystalline stone ____.___ 30 | 62.67 36.51 0.56 0.18 eos 
C. Dense gray stone Seen ocean ea eeeeeeane 20 94.42 4.99 0.19 0.25 0.003 
D;,| Siliceous,. poor looking stone 19 feet, |.--..2..-|.-2_c_- | s Pee ce in eee See ee 
aoe — 
Hole No. 6—144 feet . . 
Overburden 9 feet 
A. White stone ----..-----_---__--____.-... 6 | 97.54 2:05 0.16 
B. Gray crystalline stone --..-----_---... 29 | 75.78 | 98.78 | 0.97 33 
©. Blue stone getting darker with depth 65 92.80 | 5.89 | 0.44 : 
D. Dark blue stone -----.----------_-W_. 5 | 79.40 | 18.48 0.69 "36 | 0. 
a ae EE ee eee 
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Pp for 
AlzOs entire 
Feet CaCOs | MgCOs| Fe20s SiOz hole 
Hole No. 7—106 feet 
Overburden 10 feet | 
A. Dark blue graphitic stone slightly | 
olomil tl gies eases aa neon een eee | 96 | 92.28 5.93 0.48 | 1.42 0.012 
Hole No. 8-247 feet 
A. Dolomitic stone in spots -------------_ 17 86.95 10:96) 0) \ 0.449) sa eGial ese 
B. Dolomite 3’ 
Dolomite 0 GY ass= eee ne 314| 55.66 43.08 O4640 WP O.474 eee 
C. White stone 4’ | | 
Whines Stone ov0'6" > 2 = 222-5588 7414| 96.04 2.90 0.24 O78 Weeseeees 
D. White stone siliceous in spots -------- 52 88.43 3.22 0.200 |) 8.22 “CS eee 
EIPORG TOIDO Wren ona ene seq acascne 4 57.69 40.99 OAs 2) Nee ee = a 
F. Light blue mottled stone ----.-----_---| 33 94.30 3.52 0.14 190 (| Soe ee 
Wt. SEA ae ee ee ee ee 18 55.70 43.80 Os48i9) > C0058, eee 
H. Rather poor looking dolomite __---_--- 45 88.44 9:20" 1 05S" 1 ese 0.007 
| 
Hole No. 9-227 feet | 
Overburden 4 feet 
A. White crystalline stone ----_-------~--- 40 97.81 1286) | 0.12 05 28, hee eee 
SpE OINICS pte Se ee 6 63.84 83.96 | 0.71 148" | Leese 
C. White stone with pinkish discoloration 65 97.96 DSS > 0.10 O°27 » |Peseesecd 
ta RE, TCE a ek a Oey ee a. SEE 1 61.61 87.47. | + 0:26 O249 eee 
E. Dense white stone with grayish streaks 45 97.24 2.81 0.13 Of407 ke eee 
HonGrayish. limestone ——..-t2l_-~22. 2.2... 56 95.53 8.14 6.15 L120 Wee sreee 
maeolomite, wenthered —.*-.2 7.2. .c eee! 10 57.92 41.48 6.33 0.27 0.003 
Hole No. 10—147 feet 
Overburden 4 feet | 
Ac Hard. dense ‘dolomite .*-*.---. 2.22... 148 55.01 43.42 1.09 0.34 0.010 


Uses. The limestones of York County have long been quarried and 
the limestone industry has passed through about the same stages de- 
scribed in the discussion of other regions. The earliest uses were for 
building purposes and for agricultural lime and numerous smal] open- 
ings were made to supply local users. From 1850 to about 1885 the 
numerous limonite iron ore mines of the limestone valley and adjoin- 
ing regions and some magnetite mines in the older crystalline rocks to 
the south were worked and the ores reduced in the near-by region. 
Many limestone quarries were therefore opened to supply stone for 
flux. With the closing down of all these iron mines, the increase in 
cost of labor, and the improvement in railroad transportation, the 
small quarries were abandoned and large quarries were opened near 
the railroads and in localities where the quality of the stone is superior. 
These have been extensively worked for lime. The latest extensive 
use has been for crushed stone for roads and for concrete. 

The limestones of York County are not particularly well adapted 
for construction purposes, although local stone has been used for a 
number of buildings and still more has been used for foundations. The 
joint planes are numerous and irregular so that in most places it is diffi- 
cult to get out building blocks without undue waste. These joint planes 
are mainly due to the great compression which the strata have under- 
gone. 

Dressed marble, so far as known, has never been taken from the 
York Valley, notwithstanding the fact that in several places north 
and west of York there are some beautiful varieties. Some of the 
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cores obtained in diamond drilling on the farm of S. Forry Laucks 2 
miles north of York, have been polished and are unusually attractive. 
There is some pure white stone, but most is handsomely mottled, par- 
ticularly the conglomerate layers described on a preceding page. There 
are the light varieties and the darker shades and one gray and white 
with. pink bands and blotches. Undoubtedly the marble would find 
a market for interior decoration. It would have to be quarried with 
channeling machines as the stone breaks too irregularly in blasting. 
On account of joints there might be a large amount of waste although 
at lower levels the joints would probably be less numerous. The high 
grade character of the stone as shown by the analyses on a preceding 
page, would permit the utilization of the refuse for lime, flux, or other 
uses. 

High grade chemical lime is made at several places, most notably at 
the Thomasville quarries, and those located west and southwest of York. 

White and ordinary Portland cement are made 1 mile west of York 
by the Medusa Portland Cement Co. Formerly a limestone quarried 
adjacent to the plant was used. Later the stone was obtained from 
the Thomasville quarries, but at present it is being quarried; about 114 
miles northwest of West York. The white clay mixed with the lime- 
stone ig obtained from Cumberland and Huntingdon counties. 


Fluxing stone was once quarried extensively and many of the quar- 
ries primarily worked for lime have stone that would be highly desir- 
able for flux. 


The demand for crushed stone has been so great during the past few 
years that many quarries have been worked entirely for this product. 
These are mainly near York and Wrightsville. 


Space will not permit a separate description of each quarry but a 
few districts are worthy of special attention. In the 1910-1912 Report 
of the Topographic and Geological Survey Commission of Pennsyl- 
vania, M. L. Jandorf has given a somewhat detailed description of 16 
quarries between Wrightsville and Hanover. 


DESCRIPTION BY DISTRICTS 


Thomasville Area. The Thomasville Stone and Lime Co. and J. E. 
Baker Co. have long quarried high grade limestone in the vicinity of 
Thomasville. The former company has the largest quarry in York 
County, covering several acres. The stone is mainly a fine-grained, 
soft, crystalline, white to gray marble of excellent quality. In addi- 
tion, some of the marble of good grade is dark blue in color, some 
banded gray to dark blue, and some distinetly breeciated, presenting a 
blotched appearance. There are some dolomitic layers, especially un- 
derlying the good stone. The strata are approximately horizontal 
throughout most of the quarry, an unusual feature for this region, but 
in two places small anticlinal folds bring the underlying dolomite above 
the quarry floor. One of these anticlines rises about 10 feet above the 
floor. This is a disadvantage in quarrying as the company uses no 
rock high in magnesia. On the northwest side of the large quarry, a 
block of Triassic shale and limestone conglomerate has been faulted 
down to the level of the good stone and thus interfering with the ex- 
tension of the quarry in that direction. The large quarry is from 50 
to 60 feet high. 


YORK COUNTY 709 


When the plant was revisited in 1930, a new quarry had been opened 
to the south of the lime kilns but it was small. The stone obtained 
from the new quarry is similar to that from the older and larger 
opening. 

The plant is well equipped with steam shovels, crushers, screens, 
kilns, hydrating machines, etc. The product of the quarries is used 
for almost all the purposes for which there is a demand for high eal- 
cium, low silica and low magnesian limestone. The company has long 
burned a large part of the stone quarried. There are 14 flame kilns 
in operation. In addition much is sold for fluxing purposes, and for 
manufacture of Portland cement. Some is crushed to the size required 
by glass manufacturers and some has been pulverized for fertilizing 
purposes. 


Analyses of limestones, Thomasville Stone and Lime Co. 


COLORS bad Saas Bee eer 88.51 36.90 98.27 99.25 99.10 98.23 

NENG aie ici essie ve iehie cide old 10.87 42.30 1.07 0.14 2.24 1.14 
MTech ake’ Sekt Sesh oO Shes 0.06 0.04 0.10 0.10 i 

AEA) SSS Ss eS van sie tas Sa iovexeim 6 0.20 0.44 0.05 0.05 2.40 0.17 

Stl; S55 ae aie 5 Serene 0.27 0.30 0.35 0.19 0.40 0.25 

WIENER TEMES) Petr. acit ass sistas 0.18 0.18 0.08 0.08 


The above analyses show different types of stone represented in the 
quarry, ranging from those low to high in magnesia, but all low in 
silica. 

The annual capacity is about 27,000 tons of lime, 32,000 tons of 
pulverized limestone, 180,000 tons of ballast stone and screenings, 137,- 
000 tons of fluxing stone, and 155,000 tons of open hearth furnace stone. 


The J. E. Baker Co. also operates at) Thomasville with two quarries. 
The larger and older one is just across the road to the east of the plant 
of the Thomasville Stone and Lime Co. In the larger quarry, several 
different grades of stone are exposed, including white marble of high 
CaCO, content, mottled brecciated or conglomeratic marble of good 
quality, and some high magnesian stone. The best grades are burned 
for lime at the plant where there are 8 steel flame kilns or hauled to 
the crushing plant at West York to be pulverized for whiting. The 
magnesian and siliceous stones are crushed for road metal and con- 
erete. The strata dip to the north at varying angles. The quarry 
is about 85 feet deep and relatively narrow, because much widening 
could only be done by quarrying considerable dolomitic stone which is 
less desirable. 


Analysis of limestone in J. E. Baker quarry at Thomasville 


airless Ae Nie KA AI. Gabel oy 008 98.20 

M C0, seg uettttetetttsessseensnas 1.58 
UE REP ees vee iia Sus ieks, 880 leiinvleltelie iw 6 eieie. 410, 

SiO; ee gis hts AAR APL 0.15 


Across the Lincoln Highway to the north, the same company was 
opening a new quarry in the summer of 1930. The opening was small 
but exposed some high grade stone as well as some of fairly low grade. 


York Area. Limestone quarries have long been worked in the vicin- 
ity of York and have yielded stone suitable for practically all purposes. 
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About 114 miles west of West York the Medusa Portland Cement Co. 
opened a quarry in 1922 to supply stone for their cement plant located 
in the southwestern portion of West York. Previous to the opening 
of this quarry, the company had purchased its limestone, first to manu- 
facture white cement and later the ordinary gray Portland cement as 
well. When visited in 1930, the quarry showed beds dipping at various 
angles up to 60° south. There are a number of faults in the quarry, 
which have displaced the beds and introduced problems of quarrying. 
Much core drilling has been done to determine the type of stone in 
advance of drilling for blasting. Beds of high lime content are inter- 
bedded with layers fairly high in magnesia, and faulting has resulted 
in the striking of poor stone where good material was expected, and 
vice versa. Nevertheless, with care a great deal of stone well suited for 
Portland cement can be obtained. The surficial clay overlying the 
limestone is also sent to the cement plant for adding to the limestone 
to produce the proper mix. The plant produces annually 600,000 bar- 
rels of gray cement and 500,000 Portland barrels of white Portland 
cement. 

The J. E. Baker Company’s quarry at this place is located just west 
of the Medusa quarry. Here also there are both high and low mag- 
nesian strata. The quarry yields high grade limestone which is pul- 
verized for agricultural use or used as a filler for asphalt or for whiting. 
The stone is pulverized to different degrees of fineness for different 
uses as per specifications. Most is ground to pass through a 100-mesh 
screen. A Raymond mill does the fine crushing. Some magnesian 
stone is interbedded with the low magnesian strata so it is necessary to 
select carefully when chemical requirements are strict. 

The York Stone and Supply Company is working a quarry for 
crushed stone in the side of a hill about three-fourths mile north of 
York. The capacity of the plant is about 450 tons per day. The 
older quarry, had a face about 90 feet high, but at present a new cut 
about 380 feet is being made in the bottom of the former quarry. The 
strata are fairly regular, dipping gently westward. Although numer- 
ae faults are visible, none shows a displacement of more than a few 

eet: 

At the top of the quarry there is a band of dark blue siliceous and 
magnesian limestones in which some layers are decidedly sandy. Be- 
neath is a thick band of gray to buff to pinkish fine-grained dolomite. 
This overlies a gnarly hard siliceous and magnesian limestone which 
passes downward into a rock more uniform in texture, ‘consisting of 
dense blue siliceous dolomite much shattered and containing numerous 
calcite veins. Some fluorite and quartz are associated with, the calcite. 
All of the rock in the quarry is highly magnesian, very hard, and well 
suited for crushed stone. At, times, blocks of stone for buildings have 
been taken out but the demand for such material is small. 

About three-fourths mile south of West York is the large quarry 
of the Universal Gypsum and Lime Company (formerly the Palmer 
Lime and Cement Company). The quarry furnishes several different 
kinds of stone of which four are more or less regular. There are: 
(1) a very white granular rock, which in places contains a few small 
pink blotches; (2) a very soft bluish banded rock; (8) a light colored 
‘‘ealico’’ rock, angular white fragments in a grayish matrix; (this con- 
tains 12 to 15 per cent MgCQ,.) (4) a dark colored ‘‘calico’’ rock, 


YORK COUNTY 711 


black fragments in a dark grayish matrix which runs high in silica 
and magnesia. 

The first two varieties are burned for chemical lime or agricultural 
lime or pulverized raw for whiting. For this last purpose, it is ground 
sufficiently fine for 98 per cent to pass through a 200-mesh screen. 
These two varieties of stone contain from 98 to 99 per cent CaCO,, 
a to 1.09 MgCO,, 0.08 to 0.22, Al,O, and Fe,O,, and 0.06 to 0.28 

10,. 

The other two varieties are used for crushed stone. A typical analy- 
sis is as follows: CaCO,, 82.10; MgCO,, 17.18; Al,O, and Fe,O,, 0.60; 
Si0,, 0.12. 

In order to get more of the high grade stone, the ledges which are 
almost flat but with a few rolls and small faults have been followed 
into the hills beneath the lime plant. In 1930, the underground work- 
ings had been extended a distance of about 350 feet with rooms 40 feet 
wide. The rock is so massive that no timbering is required although one 
rock fall was reported. The work was started with a 10-foot slice, but 
later another 10-foot slice was made in the roof. The best stone is 
picked carefully: for whiting, somewhat less carefully for chemical 
lime, and still less for agricultural lime. At times, 65 per cent of the 
stone is suitable for whiting. The two varieties of good stone aggre- 
gate 40 to 50 feet in thickness. Some of the stone in the quarry, par- 
ticularly the ‘‘calico’’ stone, might make beautiful decorative stone 
for interior building use.. It is highly ornamental when polished. 

Eli Z. Zinn is working a rather large quarry for crushed rock in 

the south part of West York. The face of the quarry is about 100 
feet high. A beautiful-anticlinal fold is to be seen in the quarry face. 
A considerable part of the quarry consists of fairly high grade, low - 
magnesian stone which is pulverized. The balance is more siliceous 
and dolomitice and is crushed for ballast. The annual capacity of the. 
plant is given as 58,000 tons of crushed stone. 
- The A. M. Hake Company operates a quarry in the northeast part 
of York. The opening is about 300 feet in diameter and 40 to 50 feet 
deep. The beds are massive and consist mainly of siliceous and mag- 
nesian stone although there are some beds of fairly soft, high-calcium 
stone. The beds dip to the southeast at varying angles but probably 
average about 25°. Faults are rather numerous but apparently the 
displacement is everywhere small. Some fine calcite crystals were ob- 
tained from an open cavity which was coated with them. The entire 
production of the quarry is crushed stone used for highways and in 
general concrete work. The daily capacity is about 300 tons. 


Hellam Station Area. Several quarries have been worked in the 
vicinity of Hellam Station. The principal one of those worked in 
recent years is on the farm of Walter F. Myers, leased by the York 
Valley Lime and Stone Co., a short distance west of Hellam Station. 
There are 12 flame kilns on the property but in recent years little lime 
has been burned. Nearly all has been crushed for highway and con- 
erete use. The daily capacity of crushed stone is about 600 tons. The 
quarry contains mainly magnesian stone not suitable for high grade 
lime but there are two bands of high calcium; one of them 30 feet in 
thickness was formerly worked for stone to be burned. There is also 
a 20-foot layer of low-silica dolomite interbedded with the other strata. 
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One of the bands of high grade calcium stone was worked as close to 
the road as safe and then a tunnel was run under the highway to ob- 
tain some good stone in the field to the south. In this quarry one can 
see beautiful examples of limestone conglomerate. 

At Stoner’s Station stone has been quarried for lime in a small way 
and efforts have been made by the Wrightsville Stone and Lime Co. 
to expand the operations. 


Section in face of quarry at Stoner’s Station 


Feet 
Limestone conglomerate ...........+ee0-08 TF 
Thin to thick beds of limestone ......... 25 


SlalysVimMestOweG. ctor ieisneuskeicleeu-usie able plnauaiete 2 
AIMESLOMEG s OTOCCIA i uers clecisce ohelcteket ais i pkeneaal ane 8 
Shia lyHlamestone ws ster ete © eset oe manne eieee ee 2 
Extremely coarse limestone conglomerate .. 12 
3 
8 


NS Ta alll] AVE cc. cee eetire eee eles oreer teneee as nee 
Limestone conglomerate .........-..+e+5 
Shaly conglomerate exposed in bottom 


Wrightsville Area. Two old quarries at Wrightsville have furnished 
a large amount of stone for lime in the past. One of these, belonging 
to the Beard Lime Company, was closed a few years ago when an ex- 
tensive landslide occurred, and the other one owned by the Steacy- 
Wilton Company, was later closed when the operations were extended 
almost to the property lines. When visited in 1921, it was being 
worked for crushed stone and supplying about 100 tons per day. The 
dip and strike were determined at a place that seemed to represent a 
fair average of the prevailing inclinations and found to be: strike 
N.80°W, dip 55°SW. There are several varieties of rock in the quarry, 
some of which are shaly and of little use. A layer of impure limestone 
about 4 feet thick has been quarried for building purposes. Con- 
glomerate layers are common throughout the quarry. In some of them 
the individual fragments are 10 to 12 inches in diameter. 

In 1929, the Susquehanna Stone Company opened an old quarry close 
to the river road just south of Wrightsville. The stone is a massive 
dolomite outcropping in the side of the hill. The stone is excellent 
for crushed stone for which it is worked but the overburden of clay 
is heavy. The capacity of the crusher is about 300 tons per day. 


New Holland (Saginaw) Area. Just north of New Holland’ (Sagi- 
naw P. O.) there is a triangular area of limestone in which the J. E. 
Baker Company has long worked a large quarry. It is said to have 
been opened in 1903. This quarry at one time supplied a great deal 
of limestone for railroad ballast. It is now yielding two products, 
high magnesian stone low in silica for fluxing purposes, and high silica 
magnesian rock for crushed stone. The two products are quarried 
separately and hauled up separate inclines to separate crushing plants. 
The quarry level for the fluxing dolomite is being advanced along the 
strike of the band which is about 100 feet thick. It is overlain and 
underlain by siliceous beds. The underlying siliceous stone is being 
worked at a lower level. It can be obtained in large quantities as 
there are 37 loading tracks. From the quarry northward to the con- 
tact of the overlying Triassic strata there are numerous exposures of 
dolomite. Some layers are said to be low in silica. 
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Analysis of limestone, J. E\. Baker Co., Saginaw 


DRED. hae Se a I a lal a 87.08 
OSS ae Gc ne Sa 11.13 
DCR OUAL Ore Ree hs eat BPs Os 88 62 
IGM ee rien Gee ae lls 


Dillsburg Area. Yellow Breeches Creek forms most of the northern 
boundary of York County. In its various meanders, it shifts from 
the Triassic belt to the limestone area forming the floor of the Cumber- 
land Valley, so that some limestone in that section is included within 
York County. The only place where much limestone has been quarried 
in this part of the county is in the extreme northwestern corner about 
214 miles north of Dillsburg where Williams Grove quarry is located. 
The quarry is said to have been opened about 36 years ago. For about 
9 years, it was worked mainly to supply ballast for the Pennsylvania 
Railroad. The stone from’ this quarry has also been widely used for 
State highways. It yields a fine grade of crushed stone as the rock is 
a dense and tough blue dolomite. It breaks into irregular angular 
fragments. When visited in 1930 the working face was about 500 
feet long and 85 to 100 feet high. The quarry is opened in the side of 
a hill with very favorable quarrying conditions. A few clay filled 
joints and solution cavities extend to the quarry floor. The clay over- 
burden is heavy. <A few small caves containing stalactites and stalag- 
mites have been encountered. This quarry has been extended nearly to 
the boundary of the property owned by the company. 


TRIASSIC LIMESTONES 


In addition to these Paleozoic limestones, some limestone conglomer- 
ates of Triassic age in the Dillsburg region were worked on a small 
seale many years ago. Frazer (3, p. 225) describes a quarry in opera- 
tion in 1875 as follows: 

“‘John Kuntz’s limestone quarry is situated about 1 mile N.W. of 
Dillsburg. The quarry is in a coarse conglomerate resembling the 
Potomac Marble. The lime is said to be equal as a fertilizer to that 
of the Cumberland Valley. It sells in the neighborhood for nine cents 
per bushel at the kiln. Mr. Kuntz pays $20.00 per thousand bushels 
for the right of quarrying this rock. The admixture of sandstone does 
not appear to interfere with the utility of the conglomerate as a top 
dressing. 

‘“Two dips taken at the east end of the quarry gave, respectively, 
S. 45°W.-24°, and S. 10°H.-40°. 

“‘This belt of conglomerate limestone resembles that of the Auroral 
limestone in being honeycombed into averns below water level. A 
stream flows into a hollow at this quarry and disappears after the man- 
ner of similar streams at various points of the great valley.’’ 

In Report M3 (pp. 79-80) the following analyses of this same type 
of stone from quarries, just north of Dillsburg, are given: 


Analyses of Potomac marble from Welty’s quarries, near Dillsburg 


1.690 2.680 5.090 
004 -003 005 
0 013 031 


_——$—<$—<———$§|.§ | | 
Total ----------..-------------------------------- 100.389 | 99.892 | 99.842 | 99.591 | 100.029 
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The ignited insoluble residues contain: 


; 8.766 | 7.710 | 18.144 | 25.320 

: 039 148 211 .126 .113 

; 1126 | —-.281 524 -205 

5 684 | 1.288 | 2.560 433 

‘ .465 | -819 | 1.777 301 

Bua a he ik) Se oe Ve Sl Se i eee 


‘‘Welty’s quarries, on the Dillsburg branch of the C.V.R.R. about a 
third of a mile north of the depot at Dillsburg. Mesozoic limestone. 

“‘Brecciated ; rather hard and tough, with irregular fracture; color, 
generally greenish grey. Portions of the mass consist of a white sac- 
charoidal limestone. Some of the specimens show beautiful dendritic 
impressions. ’’ 

In Report M (p. 77) another analysis of this stone from near the 
same locality is given as follows: : 

“‘CaCO, 73.180, MgCO, 4.370, Fe .520, Insoluble residue 21.500. 

‘‘In bottom of M’William’s Slope, one mile northeast from Dillsburg. 

‘Limestone conglomerate, crystalline; color greenish grey.’’ 

Prof. M. H. Bissell* furnishes the following brief descriptions of a 
few localities in York County: 

‘‘Eixcellent exposures of this conglomerate may be seen in the steep 
bank of Yellow Breeches Creek some two miles north of Lisburn, and 
in the Pennsylvania Railroad cuts on the west bank of the Susque- 
hanna River two to three miles southeast of New Cumberland. 

“In the first of the above-mentioned localities a cliff ten to twenty 
feet or more in height is made up of great masses of conglomerate with 


interbedded strata of sandstone and shale. Some of the conglomerate | 


ig exceedingly coarse, containing bowlders two feet in diameter, with 
which are mixed, without any suggestion of sorting, fragments of hetero- 
geneous sizes down to small pebbles. The material is partly limestone, 
partly quartzite and red sandstone. Some of it is rounded and some 
quite angular. Although thick beds of such heterogeneous material 
show no sign of sorting, in places they overlie beds of sandstone with 
almost no conglomerate, and even thin strata of shale are interbedded 
with the coarsest conglomerate. 

“South of the Paleozoic-Triassie contact on the west bank of the 
Susquehanna, below Marsh Run, the breccia-like character of the 
Potomac marble is more strikingly shown. Here the rock is a lime- 
stone breccia containing angular fragments of all sizes up to about 
one foot in diameter (Plate XIV A). Many of the fragments are 
much flattened, but are not arranged with their long axes parallel. 
Although limestone is the predominating material, white and yellow 
quartzite, red sandstone and shale, and schist are found as fragments. 
Near the signal tower in the railroad cut, a bed of such breccia or con- 
glomerate ten feet thick is overlain and underlain by red sandstone.’’ 


CALCAREOUS MARL 


The Geological Map of York County, published by the Second Geo- 
logical Survey of Pennsylvania, shows an area of marl in: the flat al- 
luvial valley of Dogwood Run extending from Dillsburg northward 
slightly more than a mile. No description is available and the de- 
posit has not been investigated by the writer. — 


*Personal communication to the author. 


se 
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Additional analyses of York County limestones 


1 2 8 4 5 6 7 8 9° 
GaOOs)) 2.2... 87.39 88.78 53.02 67.36 53.09 54.25 60.67 80.64 77.16 
MeCOs 2S - 2 8.11 9.95 $7.80 12.01 40.09 41.84 22.86 14.00 18.27 
SiQsres 5 ee. 3.60 0.80 1.10 14.87 4.36 2.00 12.88 4.27 3.48 
AOg as so 0.25 trace 0.75 4.09 1.57 1.00 2.29 0.22 0.35 
MesQs 0 2-25 s 70:57 0.35 7.17 1.98 0.88 7.75 1.28 0.85 0.85 
Sie eS trace trace 0.06 0.00 0.00 trace 0.004 0.02 0.015 
1 ee U.017 0.012 0.090 0.097 0.100 0.115 0.034 0.018 0.028 


mn Ne Eel Sas quarry on farm of Wm. Keffer, 14 miles north of Hanover; average of 

2. Small quarry on farm of Samuel Witmer, 13 miles north of Hanover. 

3. Outcrop along railroad at Jacob’s Mill, 3 miles northeast of Hanover. 

‘4. 2 small quarries on farm of J. J. Hershey along R. R. 1 mile southwest of Menges 
Mills. Average of 2 samples. 

5. Small abandoned quarry on Lewis farm a short distance northeast of Menges Mills, 
north side of R. R. Average of 2 samples. $ 

6. George Hoke Quarry along Pennsylvania Railroad, a short distance northeast of Menges 


7. Bittinger abandoned Spring Grove Quarry on P. R. R., % mile southwest of Spring 
Grove. Average of 6 samples. 

8. J. B. Rebman abandoned quarry, 2 miles west of Thomasville. Average of 2 samples. 
Pe “emt quarries of King and Williams, 1 mile west of Thomasville. Average of 


10 11 12 13 14 15 16 17 18 

Was. 90.00 76.01 56.45 94.90 94.73 92.36 92.98 76.78 68.59 
MeOOs. 6.03 19.95 80.30 18.75 4.26 5.43 4.99 14.37 26.68 

a 2.81 3.30 1.58 2.26 0.78 1.75 1.53 7.65 3.85 
fA 0) a a 0.08 0.34 0.38 0.08 trace 0.35 0.02 0.33 0.11 
lun ee 0.45 0.99 1.21 0.60 0.04 0.388 | 0.75 0.66 
See 0.024 0.020 0.020 0.020 0.00 0.00 trace 0.00 trace 
Ae) ete 0.023 | 0.016 0.022 0.014 0.030 C.015 0.013 0.080 0.014 


10. “hg quarry belonging to Paul Krugg, 1 mile west of Thomasville. Average of 2 
samples. 

11. Spengler abandoned quarry, 4 mile west of Thomasville. 

12. Farm of Robert Bear, 1 mile east of Thomasville. 

13.- 8 abandoned Gross quarries, 14 miles east of Thomasville. Average of 14 samples. 

14. Farm of Wm. Yost, 14 miles east of Thomasville. Average of 6 samples. 

15. Farm of Jacob Emig, 1% miles east of Thomasville. Average of 9 samples. 

16. Farm of Zach. Louver, 2 miles east of Thomasville. Average of 3 samples. 

17. Farm of Wm. Yost, 2 miles east of Thomasville. Average of 3 samples. 

18. Farm of Wm. Bott, 22? miles west of York. Average of 10 samples. 


19 2a 20b 20e | 20d 20e 20f 21a 21b 
55.48 55.91 55.49 83.46 55.71 55.56 55.23 84.25 
42.56 42.38 42.68 11.08 37.64 38.48 42.90 12.87 
0.89 0.71 1.11 4.79 5.18 2.46 0.81 1.90 
0,44 0.22- 0.28- 0,18 0.74 0.80 O17. 0.16 
0.51 0.09 0.55 0.56 0.81 0.75 0.78 0.63 
6.006 0.00 trace | 9.109 0.020 0.910 | trace trace 
6.012} 0.008| 0.010) 0.018 0.012 | 0.017} 0.020] 0.020 


an SSnSSnSSEnEIIn ESSE 


19. Farm of Gise & Diehl, 2 miles west of York. 

20. Wm. Smyser Farm, purchased by Bethlehem Steel Co., 2 miles west of York. Averages 
of 6 100-foot holes with analysis every 5 feet. a, b, and ¢c located in east part of property: 
d, e, and f in west and northwest part. 

91. David Bentzel Farm, 2 miles west of York. a, average of 4 samples. b, average 
of 3 samples. : 


22 23a 28b 24a, 24b 24¢ 25 26 27 
eee none 72.95 78.22 90.22 93.90 49.76 55.51 54.44 70.64 85.61 
os Soseeaen= 24.50 20.04 5.85 pea trace 41.60 ae ee : a 
na: MELT. 0.36 8.29 8. r 

BOs apie 5 .=) 0.42 0.08 oy 0.22: | 0.06 | 1.20 | 0.00 | 0.06 0.83 
IPGsOse accasnos—c~ 0.88 0.51 0.57 J 0.88 0.64 1.16 
op a eee trace trace 0.004 2s s==-25 0.00 trace trace 
ee ee 0.038 0.018 OL020)|Seccccnac 0.024 0.022 0.008 


ae F ‘ot Theo. Helb, 2 miles west of York. 
Part of Chas. Kurtz, 14 miles west of York. a, average of 2 samples. b, average of 
samples. 
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24. 
(calico) marble. 
25. 


26. Quarry of Emigsville Limestone Oo., Emigsville. 


Palmer Lime and Cement Co., 
b, pure white sugary marble. 
Property of C. M. Eichelburger, 1 mile west of York. 
Average of 7 samples. 
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14 miles southwest of York. 
ec, gray dolomite. 


a, 


white and mottled 
Analysis by company. 


27. Abandoned quarry of East York Co., 14 miles east of York. Average of 3 samples. 


28a 28b 28¢ 28d 29 30 31 32a 32b 
F : ~ 

61.15 | 56.05 | 92.70 
83.55 | 42.00 5.00 

| 3.48 1.10 1.25 

| 0.261) 0.850] 1.05 

) 0.595 | s 

Rk. 0.006 |---| eee 
0,084 | 22 ae 


28. York Valley Lime and Stone Co., 
Station. a, average of 14 samples. 
extensively worked for lime. ec, 
of quarry exclusive of shaly layers. 


29. Benjamin Stoner quarry, 2/3 miles northwest of Hellam Station. 
Quarry of John Emig, southeast of Hellam Station. 
Quarry of Beard Lime Co., Wrightsville. 


30. 
31. 


Analyzed by 
20-foot bed of low silica dolomite. 


(farm of W. F. Myers) 3% mile west of Hellam 
Bethlehem Steel Co. b, 30-foot bed 
d, fair average of run 


Analyses b, e and d furnished by Company. 


Average of 10 
Average of 5 samples. 
Average of 10 samples. 


Samples, 


82. Union Stone Co., New Holland. a, average analysis of 35-foot bed of low silica 
dolomite. b, average analysis of 90-foot bed of high calcium sfone. Analyses furnished 
by Company. . 

| 33a 33b | 33¢ 33d 33e 33f 33g 33h 33i 

MaWOs, sel sceasss 93,49 64.99 | 95.47 92.64 94.17 87.52 86.00 94.24 98.04 

MgOOs 2.61 6.40 2.53 2.22 4.45 9.29 4.75 2.b1 1.86 

Insoluble ---_---- 4.05 26.07 | 2.26 5.19 1.65 3.17 8.30 2.50 0.82 
33. Property of Wrightsville Stone and Lime Co., Stoner’s Station. a, conglomerate 


in quarry; b, shaly layers in quarry; c, in woods near railroad; d, conglomerate near kiln; 


e, outcrop in field east of quarry; 


f, near railroad bridge; 


g, lowest grade conglomerate 


in quarry; h, darkstone near kiln; i, best stone from main conglomerate layer in quarry. 
Analyses 1-23, 25-27, 29 and 31 made by- Bethlehem Steel Co. r 


Quarry of B. Frank Beard, Wrightsville 


1 2 8 aa ee 6 
| 
94.53 | 65.14 | 97.10 |- 98.32 | 92.21 
eG ek ee | 3.82 |. 7.10 
{ 190° [} O.4@. |) 8 
FE Mf ope 59 / eee | pe 
Stl deen ees ies cee OPEL | 
GG Wes ee 0.38 | 0.36. [eee 
ae See 1.52 ~--------|---------]--------- 
AE 0.14 9|. ey a 
100.00 | 99.98 | 98.06 | 100.00 | 99.79 


1, 2. White limestone, massive compact 
State College, Pa., 1896. 
Park,Md. 


and fine-grained. 


1 analyzed by M. S McDowell, 
2 analyzed by H. J. Patterson, State Chemist of Md., College 


3. Gray dolomite, tough, massive, coarse-grained. Analyzed by M. L. Jandortf - 
versity of Pittsburgh, Pittsburgh, 1912. . ; i saa i 
4. Gray limestone, massive, compact and fine grained. Analyst, M. S. MeDowell. 1895. 
5. Gray limestone, massive, compact and fine grained. Analyst, H. J. Patterson. 
6. Same as 5. Analyst, M. L. Jandorf. 1912. 
Quarry of John A. Emig, Hellam 
| 1 4 
97.16 
2.86 
0.24 
0.25 
100.51 


1. Gray limestone, massive, compact, 


2. Gray limestone, massive, compact, medium-grained. 


of Pittsburgh, 1912. 


medium-grained. 


Name of analyst not given. 
Analyst, M. L. Jandorf, University 
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Quarry of Benjamin H. Stoner, Hellam 


1. “Good stone’’—gray-blue, massive, compact, crystalline. Analyst, C. H. Ehrenfeld, 
Ph.D., 2-11-68, York. 

2. “Top rock’’—blue-gray, massive, compact, crystalline. Analyst, C. H. Ehrenfeld. 
3. “Black’’—blue-black, massive, shaly, high in magnesia iron and silica. Analyst, O. 
H,. Ehrenfeld. 

4. “Blue stone’’—from the surface, coarsely crystalline. Analyst, M. L. Jandorf, University 
of Pittsburgh, Pittsburgh, 1912. f 

5. “Gray No. 1’’—gray, massive, compact, crystalline. Analyst, M. L. Jandorf. 

6. “Gray No. “2”—gray, massive, compact, crystalline. Analyst, M. L. Jandorf. 

a. Insoluble here includes combustible matter. 

b. Ignition includes water (‘‘quarry water’’). 


Quarry of York Valley Lime and Stone Co., Hellam 


HzO (110°C) 
H2O0 dale 110°C) 
1 


1. Sample taken from entire quarry. Analyst, Westmoreland Coal Co. Philadelphia. 
2. Sample taken from entire quarry. Analyst, C. H. Ehrenfeld, York. 
3. Sample taken from entire quarry. Analyst, Maryland Steel Co., Sparrows Point, 


Maryland. 
4. Sample taken from the entire quarry in 1910. Analyst, H. C. Demming, Harrisburg, 


7-25-10. 
5. White limestone, massive, compact, fine-grained. Analyst, M. L. Jandorf, University 


of Pittsburgh, 1912. 


Analyses from quarries near York 


1 2 3 4 

CEO et hoes 87.09 92.59 98.37 87.63 
MEOO, oA ei. 32 9.39 3.77 0.47 3.94 
‘Al,O,+-¥'e,0, .....: 0.96 2.04 1.22 1.94 
RA ao seo 0.88 1.78 0.16 6.04 
Piel ei ercn<s 98.32 100.18 100.22 99.55 


1. Sample taken from John Schum and Geo. A, Ruhl, quarry, 14% miles north- 
east of York, 1911. 

2. Sample taken from H. S. Ebert and A. M. Hake quarry, 1144 mile east of 
York, 1911. Represents entire quarry. 

8. Gray-blue limestone, massive, compact, crystalline from same quarry as 2. 

4, Sample taken from the Chas. BH. Miller quarry % mile southeast of York, 1912. 


Analyst, M. L. Jandorf, University of Pittsburgh, 1912. 
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Quarry of P. 8S. Burgard, 142 miles northeast of York 


T 2 3 
Cae hea c can say eed oF eon 99.34 98.79 98.44 
Mg0O, oc ccs. 2 eee Phew oe 0.21 0.18 0.72 
BIO sents fhe ees. so wt 0.18 oe f 0.36 
PaO, Ris Be he oa he ees 0.02 a7 Parts 
hate RRR tee eee 0.32 0.16 0.32 
P.0, 5 as SEL Soi ies oa Sm 0.03 ce wee 
To a SO AIR es 0.05 ark eer 

HO (120° Oy i ye 0.09 
ATT aA Ee RR OPEL 100.24 99.93 99.84 


1. White limestone, massive, compact, crystalline. Analyst, H. C. Demming, 
Harrisburg, 8-15-1908. 

2. White limestone, massive, compact, crystalline. Analyst, M. L. Jandorf, Uni- 
versity of Pittsburgh, Pittsburgh, 1912. 

8. Gray limestone, massive, compact. Analyst,.M. L. Jandorf. Pittsburgh, 1912. 


Quarry of Emigsville Quarry Co., Emigsville 


1 2 3 4 

(OO 6 Moon menace: 98.35 96.35 98.09 88.70 
MgCO. es 3 cs.<% evens 1.41 2.08 1.25 9.75 
ATE i iarayeicievets tone of 5 0.18 § 0.15 5 0.40 0.76 
Fe,0, eRe es floon hee Lisa 7 
SILOS". aemetece codon 0.19 1.13 0.24 0.74 
Ca, (054009 ie Abe pane ahah 0.05 Ew ae amare 
Organic Mat. ...... tr. Bias “spr wae 

MGtabentss . e.. ct 100.08 “99.92 99.98 99.95 


1. Samples taken from the entire quarry and outcrops to the north and south, 
1910. C. H. Bhrenfeld, York. 

2. Samples taken from the entire quarry and outcrops to the north and south, 
1910. C. A. Jacobson, York. 

3. Gray-blue, massive compact, saccharoidal limestone. Analyst, M. L. Jandorf, 
Univ. of Pittsburgh, Pittsburgh, 1912. 

4. Sample taken from thé quarry and an outcrop to the north, 1911. Analyst, 
M. L. Jandorf, University of Pittsburgh, 1912. © 


( Quarry of J. E. Baker Co., New Holland 


1 2 
CrCOn te ie ahete 96.00 92.84 
MeCs vo ee ue ae 2.60 6.74 
ALO, © eeeeeeeeeeeeeeeeees { 0.20 § 0.18 
CLOT «aie etnietrictes site wels.s ystats Soe Ute 
BIOs Met eee SSE. 5s Sn, ~ "1.20 0.28 
Tbta lke eee Sua 100.00 100.04 


1. Samples taken from the entire quarry, 1911. Analyst not given. 
2. Samples taken from the entire quarry, 1911. Analyst, M. L. Jandorf, Univer- 
sity of Pittsburgh, Pittsburgh. 


Quarry of York Stone and Supply Co., 34 mile north of York 


4 2 
ChCOlar rane orca ae 65.82 87.09 
MEO. ee hk ety 31.23 | 9.32 
1,0, Recs Sx hee Ne Scone { 1.70 §1.32 

Oh. cena Meisievetartaerete ees She Sat 
LCA oo eae eens eS 1.74 L536 
YT Peo in| ah "99.99 100.09 


1. Gray, compact, fractured, much metamorphosed limestone. Analyst, M. L. 
Jandorf, University of Pittsburgh, Pittsburgh, 1912, 
2. Dark-blue, limestone, compact, massive. Analyst, same. 
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Quarry of Universal Gypsum and Lime Co., York 


1 2 3 4 5 6 7 
| 

GIRO (0 pe a le PR geen noel (ek WOO: Be d/eaeen 09,52 sense eee 99.07 ||:2--oeee 
OPO) | A BE a ae ee Cal BB2e ||P Lecaose 48,40" es 45.77 
lit OWS) 2. ee ae ena ee ee oe Ue ee O46 |eecenac 0:88) |=. Scsenen 
iGO =o ee eae | Ca ee | | 6.13) [Goo eeecce 8.81 
EN OXS (6 =< SS ae a ee, | 0.04] 0.04 ]° 0.02 0.16 0.07 0.32 0.08 
EORCR oie a ee ee OS06 Steen sees Or 10) |seas-etee 0580) oceeen oe 0.27 
Oly (22 ae PE | 0.58 0.28 0.14 0.20 0.27 0.24 0.45 
Total So ea et ee Se, | 55.58 | 99.98 56.03 100.04 55.22 100.01 55.13 
PSV OICRON CE 9 eos ee ke CO ihe pee Ea CES (alee Cees 44,98) |o co aol, 448i 
. 100.00 100.00 100.00 100.00 
oe a a a A sa) a Were 

1. White, compact, high-caicium limestone. Analyses made during 1909, U. S. Geol. Surv., 


Pittsburgh. 

2. White, compact, high-calcium limestone. 
burgh, Pittsburgh, 1912. 

38. Blue, compact, fine-grained, high calcium limestone. 
Geol. Surv., Pittsburgh. 

4. Blue, compact, fine-grained, high calcium limestone. 
of Pittsburgh, Pittsburgh, 1912. 

5. Mottled “calico,” fine-grained limestone with patches of dolomite. 
1909, U. S. Geol. Sury., Pittsburgh. 

6. Mottled “calico,” fine-grained limestone with patches of dolomite. 
Jandorf, University of Pittsburgh, 1912, 

7. Average of entire quarry. Analysis made during 1911, by the Bureau of Standards, 
Pittsburgh. 


Analyst, M. L, Jandorf, University of Pitts- 

Analyses made during 1909, U. S. 
Analyst, M. L. Jandort, University 
Analyses made during 
Analyst, M. L. 


Quarry of L. D. and Wm. A. Cunningham, 4 mile south of West York 


1 2 
(CROIGs” “sete tobibosoonase ae 73.60 51.12 
IMECOM! Bese cscs mae etc: 20.90 33.06 
UO Peaaa re bee bie ee 5 § 144 | 3.80 
Be,O, «.------+eees nEODgSO ise pit 
SHO: seoaedadocn aerate 4.00 12.00 
PPODALEIE sear create sheets = ease 99.94 99.98 


1. Gray blue limestone, massive compact. Analyst, M. L. Jandorf, University 
of Pittsburgh, Pittsburgh, 1912. 
2. Dark blue limestone, massive, compact, containing much carbonaceous matter. 


Analyst, same. 


Analyses from quarries near York 


1 2 3 coe 

ieee. 5 345 86.35 70.74 94.52 88.00 

ee Ne Ne 8.94 15.21 4.82 9.72 
ALO. 1.98 4.04 37 0.81 
i aa oes Se Lane 0.15 
Eo a rae 2.44 9.92 29 1.28 
BP obalee Phstcunias 99.71 99.91 100.00 99.96 


1. Sample from James March quarry, 244 miles west of York. Analyst, M. L. 
Jandorf, 1912. ; 
2. Sample from L. H. Alwine quarry, 4% mile west of Spring Grove. Analyst, 


M. L. Jandorf, 1912. j ; 
3. Sample from J. H. Baker Co. quarry, York. Analysis furnished by the com- 


any. > 
me Stone from quarry of Medusa Portland Cement Co., 144 miles N. W. of 


York, used for portland cement. Analysis furnished by the company. 
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INDEX 


Abrasion, 58 
Ackworth, 306 
Adams Stone Products Co. quarry, 151 
Alan Wood Iron & Steel Co. quarry, 572 
Alburtis Stone & Sand Co., 521) 
Algae, 46, 51, 515 
Algoid concretions, 477 
Alicia mine, 397 
Allen quarry, 445 
Allen Quarries Co. quarry, 521 
Allens Mills, 441 
Allentown formation, 211 
Allentown limestone, see Conococheague 
limestone 
Allentown Portland Cement Co., 214 
Alpha Portland Cement Co., 599 
Altoona, 46, 238 
American Lime & Stone Co., 239, 286, 
412 
Ames limestone, 18, 57, 126, 128, 162, 
188, 194, 271, 276, 314, 3738, 439, 
440, 664, 684-686 
Amiesite, 80, 234, 285, 572 
Analyses of 
Adams County, 156 
Ames limestone, 648, 686 
Annville limestone, 357, 501, 503-510, 
600 
Barre limestone, 418 
Barton limestone, 648 
Beekmantown limestone, 341-344, 352, 
461, 473, 524, 590, 591, 603 
Bellefonte Ledge, 287, 412 
Benwood limestone, 401, 666, 695 
Bucks County, 254 
Burlington limestone, 244, 245 
Carlim limestone, 412 
Catskill limestone, 645, 675 
Cambro-Ordovician limestone, 199, 201, 
214, 216-220, 231, 285, 254, 290, 
301, 304-307, 316, 351, 357, 387, 
390, 392, 398, 413-415, 463, 477, 
512, 524, 545, 546, 548, 580, 603, 
706, 709, 711, 713, 715-719 
Chert 561. 
Chester County, 307 
Clarksburg limestone, 688 
Clay, 600: 
Cockeysville marble, 300 
Colvin Run limestone, 698 
Concretions, calcareous, 476 
Conestoga limestone, 156 
Conococheague limestone, 
Bil, 521, 522, 524 
Dauphin County, 357 
Fishpot limestone, 374, 644, 692 
Franklin limestone, 589, 600 


218, 473, 


Analyses of 
Helderberg limestone, 202-206, 241, 
417, 447, 532-534, 550, 551, 555- 
557, 559, 654 
Jacksonburg limestone, 215, 524, 592 
Jefferson County, 442 
Johnstown cement bed, see below 
Johnstown limestone, 180, 274, 311, 
363, 422, 427, 428, 640 : 
Lancaster County, 477 
Ledger dolomite, 150, 151, 156, 567, 
570, 574, 578 
Lower Freeport limestone, 311, 314, 
368, 442. 
Lower Pittsburgh limestone, 6438, 689 
Lowville limestone, 284, 412 
Loyalhanna limestone, 369, 420, 422, 
426, 679 
marl, 334, 335 ; : 
Martinsburg shale, limestone in, 356, 
381 
Meadville limestone, 331 
mineral wool, 102 
Mt. Morris limestone, 697 
Pittsburgh limestone, 373, 551 
Pocono limestone, 362 
Potomac marble, 713 
Redstone limestone, 373, 644, 691 
sandstone, 492 
Sewickley limestone, 433 
shale, 186, 264, 485, 492 
Stones River limestone, 383 
Tioga County, 648 
Tionesta limestone, 377 
Tomstown limestone, 345, 524, 603 see 
also Ledger dolomite 
Trenton limestone, 289, 412 
Uniontown limestone, 644: 
Upper Freeport limestone, 
363, 431, 442, 682! 
Upper Washington limestone, 405, 671 
Vanport limestone, 179, 258, 269, 361, 
427, 442, 484, 486-488, 490, 493, 
494, 498 
Waynesburg limestone, 402 
York County, 715 
Animal food, 89 
Annandale, 259 
Annville, 505 
Annville limestone, 352-354, 356, 600 
Annville Stone Co., 354, 356 
Apollo, 185, 186 
Ashcom, 198 
Aurand, Ralph, quarry, 551. 
Aviation fields, 82 
Avondale, 298 
Axemann limestone, 119 


186, 312, 
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Bacteria, 48 
Baker, 299 
Baker, H. C., quarry, 534 
Baker, J. E. Co., 383, 459, 465, 708-710, 
712, 718 
Baker Stone Co., 322 
Ballast, 82 
Banding of limestones, 21 
Barite, 576 
Barnhart quarry, 699 
Barre limestone, 418, 432, 433 
Bassler quarries, 509 
Bath, 598 
Beard quarry, 716 
Beautiful, 387 
Becker Bros. quarry, 506 
Becraft limestone, 124 
Beekmantown limestone, 17, 19, 118, 154, 
211, 249, 257, 260, 338, 341, 347, 
350-352, 382, 384, 389, 501, 506, 
507, 515, 565, 570 
Belgian blocks, 679 
Bellefonte, 284 
Bellefonte dolomite, 119, 528 
Bellefonte ledge, 284-288, 316, 412, 413 
Bellefonte Lime Co., 315 
Bellemont, quarry, 465 
Bender quarry, 466 
Benezette, 360, 362 
limestone, 362 
Bentonite, 290 
Benwood limestone, 128, 165, 188, 374, 
398-401, 433, 665, 666, 692, 694 
Berks Cast Stone Co., 216 
Berks Products Corporation, 216, 217 
Berlin, 641 ; 
limestone, 641, 642 
Bessemer, 489 
Bessemer Limestone & Cement Co., 489 
Best, J. P. quarry, 534 
Bethlehem, 597 
Bethlehem Mines Corp., 350, 595, 597 
Bethlehem Steel Co., 508, 510, 545, 568, 
570 
Big Run, 486 
Billmeyer, 459 
Binkley & Ober quarry, 464 
Bird’s-eye limestone, 322: 
Birmingham, 75 
quarry, 235 
Bittinger, 148, 149 
Black River group, 198 
Blacksville limestone, 402, 667 
Blain, 618 
Blairfour, 282 
Blair Limestone Co., 230, 232, 233 
Blue Bell Lime Co. quarry, 578 
Boiling Springs, 340 
Bonny Brook quarry, 340 
Bonnymead Farms, 350: 
Booth & Flinn, 679, 680) 
Bossardsville limestone (Tonoloway lime- 
stone), 122, 322, 324, 325, 554, 
556, 610 P 
Bossardsville Limestone Co. quarry, 555 


INDEX 


Bower Bros. quarry, 5382 

Brachiopods, 47 

Bradley quarry, 504 

Breccia, limestone, 18, 19 

Brenner & Heistand quarry, 468 

Brenner quarry, 467 

Brick, sand-lime, silica, 105 

Bridgeport-Shainline area, 568 

Bright quarry, 497 

Brumbaugh, J. S., 387 

Brush Creek limestone, 57, 129, 159, 188, 

194, 271, 499, 683 

Bryozoa, 46 

Bucher quarry, 463 

Buckingham Valley, 248, 249 

Buffalo Creek quarry, 174, 175 

Buhrstone ore, 172, 260, 4386, 485, 
494 

Building stone, 200, 288, 299, 303, 
340, 351-354, 382-384, 386, 
392, 467, 470, 594, 622, 623, 
707 

Burgard quarry, 718 

Burkholder quarry, 474 

Burlington limestone, 244 

Bushey quarry, 153. 


490, 


339, 
390, 
656, 


Cairo, F. and Son quarry, 579 
Calcite, 10 
Calcite Quarry Co., 507-509 
Calcium, source of, 41 
Calico rock, 205, 240, 704, 710, 711 
Calumet, 698 
Cambrian ‘mine, 493 
Cambro-Ordovician limestone, 116, 197, 
210, 228, 247, 282, 300, 338, 379, 
889, 411, 452, 501, 528-530, 543- 
548, 563-580, 6038, 703 
chart, 118, 119 
Camp Hill, 341 
Canadian and Ordovician limestones, 315, 
3847 
Canadian limestones, 444 
Cannon, J. J., quarry, 580 
Canoe Creek Stone Co., 241 
Carbon, 692 
Carbon, origin of, 42 
Carboniferous limestones, listed, 127 
Carbon Limestone Co., 485 
Carlim limestone, 119, 288 
Carlisle, 340, 345 
Catskill limestones, 645, 647, 675 
Cave, 66, 285, 290, 315, 352, 369, 414, 
567, 634, 653, 
travertine, 200, 218, 412, 495, 607, 718 
Cedar Hollow, 305 
Cement, hydraulic, 250 
Cement manufacture, 598, 601 
economic considerations, 602 
natural, 97, 518 
Portland, 96, 171, 212, 214, 262, 450, 
460, 472, 489, 490, 518-523, 563, 
708, 709 
rock, 591, 593 
rock formation, 212 
slag or puzzolan, 97 


INDEX 


Centre Mills, 623, 624 
Chalcedony, 415 
Chaleopyrite, 574 
Chambersburg, 386-388 
limestone, 118, 338 
Chambersburg Stone Co., 386 
Chemical action in weathering, 65 
Chemical analysis, 8 
composition of marine shells, 45 
lime, 708 
Chemical Lime Co., 287 
Chemical uses of lime, 105, 10! 
Chemung limestone, 125, 536, 647 
Cherry Ridge limestone, 647, 675 
Chert, 341, 388 
Chester Valley, 563, 
Chester Valley Lime & Products Co., 305 
City Mill quarries, 467: 
Clarksburg limestone, 163, 641, 642, 664, 
686-688 
Claysville limestone, 127, 672 
Clinton limestones, 328 
Clydesdale Brick Co., 192 
Coatesville, 306 
Cockeysville marble, 114, 115, 293, 296, 
298, 299 
Coeymans limestone, 122, 124 
Coleman limestone, 641 
Color of limestone, 16 
Columnar structure in limestone, 556 
Colvin Run limestone, 127, 402, 667, 697 
Composition of limestone, 7 
Concoidal fracture, 18 
Concrete aggregate, 83 
Concrete blocks, 154 
Concretions, calcareous, 475, 476 
Cone-in-cone structure, 1YU 
Conestoga limestone, 119, 153, 458, 470, 
566, 570, 572, 575, 704 
Conestoga Portland Cement Co., 472 
Conestoga Traction Co. quarry, 466, 467 
Conglomerate, limestone, 18, 19, 459, 
465, 475, 704, 709, 713, 714 
Connellsville, 367 
Conococheague formation, 
Conococheague limestone, 
838, 501, 510, 514, 
564, 595, 596 
Consolidated Stone & Mining Co., 493 
Consumption of lime, 140 
Coolspring Bluestone Quarry Co., 369 
Coplay Cement Mfg. Co. quarry, 516, 522 
Corals, 46 
Corniferous limestone, 279 
see Onondaga 
Cornwall iron mine, 75 
Corrasion, 58 
Corson, G. and W. H., quarry, 578 
Cowanshannock Creek, 182 
Cox Limestone & Lime Products Corp. 
quarry, 578 . 
Crescent mine, 492, 493 
Crinoids, 46, 51 
Crooked Creek, 184 
Cross bedding, 21 


211 247, 456 
17, 48, 118, 
515, 521, 522, 
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Crushing strength of Montgomery County 
limestone, listed, 39 

Cryptozoon proliferum, 48, 338, 515 

Cunningham quarry, 719 

Cuprite, 574 

Cussewago limestone, 330 


Dalmatia, 611 

Definition of limestone, 7 

Delancey quarry, 238 

Denlinger quarry, 469 

Diehl, Geo. A., 384 

Diehl, Wm. A., 385 

Dillsburg, 713 j 

Dinsmore limestone (Lower Benwood), 
28 


Discoloration, 67 

Dixie Portland Cement Co., 592 

Doe Run, 297 

Dolomite, 10, 201, 303-306, 340, 344, 355, 
596 


Donaghmore Coal & Stone Co. quarry, 


Donley limestone, 127, 672 
Dougherty quarry, 304 
Downingtown, 306 

Drill holes, 461, 472, 473, 705, 706 
Duck Run quarry, 494 

Dunbar, 368 

Duquesne limestone, 163 

Durham Creek, 252 

Dyson and Rice, 618, 620, 622 


Haston, 597 

Eberlys Mill, 341 

Ebersole, George, 352 

Ebling, John, quarry, 509 

Eck quarry, 325 

Eddyville, 178 

Edgewise conglomerates, 19, 704 

Efflorescent deposits on limestone, anal- 
yses of, 70) 

Hhret Magnesia Mfg. Co., 567, 574 

Hiswort, Walter, quarry, 530 

Elbrook formation, 386 

Elbrook limestone, 118, 247, 456, 564 

Elk Lick limestone, 640, 641, 686 

Ellwood City, 192 

Ely quarries, 250 

Emig quarry, 716 

Emigsville Quarry Co., 718 

Enterprise Lime & Ballast Co., 202 

Erb quarry, 464 

Erisman-Smith quarry, 448 

Evansville, 214 

Everett-Saxton Co., 198 

Exfoliation, 61 

Experiment Mills quarry, 556 


Fairfield Lime & Stone Co., 155 

Falling Springs, 622, 624, 

Fault at Bellefonte, 284, 285 

Faults, 24, 202, 302, 355; .388, 412, 584 

Ferriferous limestone, 274, 309, 359, 360 
see Vanport 

Fertilizer, agricultural, 88 
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Fillers, 84 
Fishpot limestone, 
433, 665, 691 
see Sewickley 
Flint in limestone, 14 
Florin, 460, 461 
Fluorite, 316, 340, 341, 350, 390, 467, 
517, 531, 611, 618, 620, 710 
Fluxing stone, 90, 171, 198, 201, 231, 235, 
288, 289, 304, 309, 320, 340, 347, 
349, 352, 370, 375, 379, 383, 407, 
415, 417, 418, 450, 486, 487, 497, 
582, 595-597, 622, 648, 651, 707 
Folds, 24, 516 
Foraminifera, 44, 51 
Ford City, 182 
Forney quarry, 463 
Fortney, Elmer, quarry, 511 
Fort Littleton, 893 
Fort Run, 183 
Fossils, 149, 200, 309, 317, 322-326, 331, 
338, 340, 360, 370, 375, 385, 388, 
393, 404, 416, 417, 598, 596, 611, 
614, 618-622, 629, 639, 643, 646- 
648, 651, 653, 654, 670, 675, 680, 
688 
Ames, 162, 194, 433 
bear jaw, 315 
Conococheague limestone, 211, 249, 456 
Helderberg group, 238, 239, 445 
mammalian bones, 567 
Vanport, 172, 260, 436 
Foulkrod quarry, 448 
Franklindale limestone, 244 
Franklin Forge quarry, 231 
Franklin limestone, 18, 115, 209, 246, 
294, 588, 600 
Frankstown quarries, 239 
Freeburg, 635, 636. 
Fremont, 633, 6384 
Fresh water limestones, 18, 48, 79 
Friedensville, 75 
Friends Cove, 197, 198 
Frost action, 58 
Furlong, 247 
Furnace lining, open hearth, 98 


Galena, 321, 323, 532, 610, 646 
Gardner quarry, 152 
Garnet in limestone, 54 
Garosi & Brancazi, 354 
yarrett Run, 183) 
Geeseytown Cement Products Co., 240 
Geological time scale showing limestone 
strata, 112 
Geologic sections 
Adams County, 146 
Allegheny County, 158, 161, 165, 166 
Armstrong County, 170 
Beaver County, 190 
Berks County, 210: 
Blair County, 225, 407 
Butler County, 256 
Butler County, West Winfield, 262 
Cambria County, 273 


128, 165, 378, 398, 


INDEX 


Carbon County, 278, 692 
Carbon Limestone Company, 485 
Centre County, 281 
Clarion County, 308 
Crawford County, 329 
Fayette County, 365 
Greene County, 396 
Greensburg, 690 
Herminie, 696 
Huntingdon County, 225, 407 
Indiana County, 425 
Irwin, 690 
Jefferson County, 435 
Lancaster County, 451 
Lawrence County, 481 
Somerset Co., 637 
Venango County, 690 
Washington County, 663 
Westmoreland County, 677 
George, Angelo, quarry, 568 
Gessner quarry, 607 
Giant Portland Cement Co., 523 
Girard College, 306 
Given, Samuel, 303. 304, 305 
Glass manufacture, 86 
Glendon quarry, 596 
Goetz, Harry T., 383, 884 
Good & Bros. quarry, 472 
Good quarry, 474 
Gool, John, quarry, 550 
Grafton quarry, 417 
Graphite, 209, 293, 296 
Graphite in limestone, 15, 54 
Great Bend limestone, 647 
Great limestone, 165 
see Benwood 
Greenbrier limestone, 18, 126, 129, 370, 
394, 638, 680 
Greencastle, 56, 358, 388 
Greenley quarry, 606 
Greensburg, 693 
Greensburg quadrangle, 696 
Greshville, 220 
Grovania, 582 
Grove City Limestone Co., 260 
Grove quarry, 415, 582 


Hake Co., 711 

Half Falls Mountain, 622 

Hamilton limestone, 562 

Hamilton, Vincent, 340 

Harrisburg, 356 

Harrison City, 694 

Hauer, Benjamin, quarry, 511 

Heidig quarry, 466 

Helderberg limestone, 46, 79, 80, 114, 
122, 1238;. 201, 202, 236, 279, 291 
818, 320, 388, 392, 415, 444, 512, 
531-585, 548, 551, 553-560, 582, 
605, 616, 626, 628, 649 

Helderberg. limestone section, 549, 553 

Hellam Station, 711 

Hematite ore, 328 

Hempt Brothers, 253, 341 

Henderson quarries, 570 


INDEX 


Henderson-Swedeland area, 570 
Heney, Charles H., quarries, 558 
Hercules Cement Corp., 599 
Hereford, 219, 220 

Herminie, 693, 695, 696 
Hershey, 354 

Hess, Job C., 394 

Hess Stone & Supply Co., 386 
Highspire quarries, 351 
Hillsville, 485 

Hitner, D. O., quarry, 575, 577 
Hocker quarry, 351 

Hoke & Son quarry, 148 
Hoffman Brothers & Wilson, 349 
Hollidaysburg, 46 

Horst, Frank, quarry, 510 
Howellville, 303, 304 
Hummelstown, 351 

Hydrated lime sold, 140 
Hydraulic cement rock, 279 
Hydroids, 46 

Hyndman, 202, 203 


Ickesburg, 618 

Industrial Limestone Co., 590 
Interstate Limestone Co., 496 
Intraformational conglomerate, 19 
Irwin, 690 


Jacksonburg formation, 212 

Jacksonburg limestone, 96, 119, 516-518. 
566, 570, 572, 591, 598 

Jersey Shore Borough quarry, 531, 

Johns-Manville Co., 578 

Jobrson Limestone Co., 487, 496 

Johnson, W. E., quarry, 3038 

Johnstown cement bed, 274, 368, 427, 639 

Johnstown limestone, 129, 190, 274, 311, 
313, 371, 427, 439, 640, 681 

Joints. 23 

Jollytown limestone, 402, 668 

Josephine, 427 

Juniata Limestone Co., 230 


Kantz, 634 

Karst topography, 74 

Kauffman quarry, 458, 463 
Keasbey & Mattison Co. quarry, 579 
Keller quarry, 474 

Kendig quarry, 467 

Keyser formation, 238 

Keyser limestone, 122, 531 
Keystone black filler, 817, 584, 535 
Keystone Portland Cement Co., 598 
Kilgus, Henry, quarry, 533 

King of Prussia, 565, 567 

Kinzers, 454 

Kinzers formation, 148, 454 
Kishacoquillas Valley, 543 
Kittanning Limestone Co., 176 
Knickerbocker Lime Co., 304, 305 
Koller quarry, 213 

Koppers Corp., 572 

Kuntz, Frank A., quarry, 522 
Kuntz quarry, 713 

Kurtz quarry, 457 
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Kurtz & Sons quarry, 474 
Kutztown Crushed Stone Co., 213 


Lahaska, 252, 

Lake Erie Limestone Co., 486 

Lampeter Township quarry, 469 

Landenberg, 299 

Landisburg, 620 

Landis quarry, 470 

Landisville, 75 

Larke dolomite, 119 

Laubach, Charles, quarry, 530 

Lauver quarry, 447 

Lavino Co., E. J. quarry, 578 

Lawrence Portland Cement Co., 352, 505, 
510, 590 

Lawrence Limestone Co., 496, 497 

Lead and zine mine, 322, 610 

Ledger dolomite, 119, 148, 455, 465, 564, 
570, 574, 577 

Leesport, 215 

Lehigh County limestone beds, 514 

Lehigh Portland Cement Co., 265, 484, 
523, 598, 599 

Lehigh Stone Co., Lobach quarry, 522 

Lemoyne quarries, 341 

Leopard rock, 454 

Lewisburg, 651 

Lewistown limestone, 122, 654, 656, 657, 
659 
see Helderberg limestone 

Lewistown Reedsville Trolley Co. quarry, 
550 

Lime, 110 

Lime Bluff Co. quarry, 5384 

Lime manufacture, 284 

Lime Ridge, 322, 633 

Lime sold, quantity and value of, 142 

Limestone Products Co., 653 

Limestone Ridge, 582, 585, 605, 620, 649, 
658 

Limestone, shipments, uses, value, 91 

Limestone sold (table), 186, 188 

Limestone valleys, 73 

Limestoneville, 585 

Limonite ore, 75 

Lineaweaver quarry, 507 

Lititz, 463 

Little Conestoga Creek, 475, 477 

Lobach quarry, 522 

Lock Haven, 318 

Logan. Iron & Steel Co. quarry, 550 

Logansport, 185 

Logan quarry, 297 

Lone Star Cement Co., 599 

Long Bridge, 679 

Longenecker quarry, 200 

Long quarry, 438 

Lower Freeport limestone, 129, 180, 192, 
269, 275, 292, 311, 313, 314, 362, 
372, 428, 489, 441, 499, 681. 

Lower Mercer limestone, 129, 481, 538-540 

Lower Washington limestone, 127, 667 

Lowville limestone, 119, 230 

Loyalhanna limestone, 21, 108, 129, 242, 
273, 366-369, 419, 425, 637, 678 
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Loyalsock Township quarry, 532 
Lukens and Yerkes quarries, 571, 574 


Magnesia, 450, 460 
extraction of, from dolomite, 99, 304, 

305, 563, 579 

Magnesium, origin of, 42 

Magnetite, 209 

Mahoning Creek, 177 

Mahoning limestone, 440, 497 

Maiden Creek Station, 215 

Malachite, 574 

Manganese ore, 75 

Mann Co. quarry, 574 

Manor, 694 

Manorville, 181 

Mapleton Limestone Co., 415, 416, 447 

Marble, 17, 18, 79, 148, 152, 209, 246, 
298, 294, 296-301, 306, 307, 353, 
354, 382, 449, 452, 454, 456, 458, 
463, 471, 472, 565, 570, 572, 575- 
577, 704, 707, 708 

Marble Hall area, 565, 575 

Marble, Triassic, 155, 222, 713 

Marcellus formation, 448 

Marcellus limestone, 551, 552, 622, 624 

Margirum, Merrill, quarry, 580 

' Marl, 54, 167, 292, 332, 345, 387, 388, 

394, 423, 475, 499, 700, 714 


Martin quarry, 474 

Martinsburg formation, 212 

Martinsburg shale, limestone in, 349, 356, 
381, 511, 594 

analyses of, 356, 381 

Marvin Creek limestone, 537 

Mausdale, 584 

Mauser, Alonzo, 582 

Mauser’s quarry, 323 

May quarry, 470 

McAlevys Fort, 423 

McCain, 184 

McClure quarry, 205 

McConnellsburg, 390 

McConnell, W. E., quarry, 534 

McCoy quarry, 568 

McKenzie limestone, 418 

McSherrystown quarry, 154 

Meadville limestone, 330 

Medusa Portland Cement Co., 490, 708, 
710 

Mensch’s quarry, 326 

Mercer limestone, 129, 171, 257, 331, 332, 
481, 482, 538-540, 660 

Mercer Lime & Stone Co., 261 

Mercersburg, 384 

Merion Lime & Stone Co. quarry 568 

Metallic ore deposits, 75 

Metzgar quarry, 462 

Mexico Station, 446, 447 

Meyersdale, 642, 643 

Micaceous limestone, 566 

Middleburg, 630, 631 

Middle Washington limestone, 127, 667, 
668 

Middlesex, 345 
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Miffiin County Lime & Stone quarry, 550 
Mifflinburg Ridge, 653-658 
Millard, H. E., quarries, 353, 356, 504, 
505, 509, 510, 567 
Miller, John, 468, 552 
Miller, Martin J., 288 
Millerstown, 619 
Millheim, analysis of limestone near, 290 
Mill Lane, 304 
Milton, 607 
Mine, 
American Lime & Stone Co., 285 
Clydesdale Brick Co., 192 
Chewton, 493 
Glessner, 642 
Medusa Portland Cement Co., 492 
New Castle Lime & Stone Co., 368 
Salisbury, 639 
West Penn Cement Co., 261 
West York, 710 
Youghiogheny Crushed Stone Go., 367 
Mineral filler, 84, 570 
Mineralogical composition, 9 
Minerals in limestone, listed, 12, 14, 209, 
246, 704 
Mineral wool, 101, 426 
Mines dolomite, 119 
Mogee area, 574 
Mollusca, 47 
Monocacy Stone Co., 589 
Morrison Cove, 197, 198, 200, 228 
Mortar, 104 
Morton quarry, 391 
Moselem Springs, 214 
Mosquito Valley, 528 
Mountain—see Greenbrier limestone 
Mount Joy Magnesia Co., 460 
Mount Morris limestone, 402, 667, 696 
Mount Pleasant, 699 
Mud (sun) cracks, 22 
Muscovite, 566 
Musser quarry, 470 - 


Narrowsville quarry, 250 

National Limestone Co. quarry, 545 

Natural cement, 278, 274, 279, 289, 375, 
881, 382, 399, 681 

Naugle Lime Co., 700 

Nazareth Cement Co., 599, 600 

New Bloomfield, 620, 621, 624 

New Castle, 484, 495 

New Castle Lime & Stone Co., 368, 371, 
493 

Newcomer & Son quarry, 462 

New Enterprise Stone & Lime Co., 200, 
230 


New Holland, 472 

New Holland (Saginaw P. O.), 712 
New Holland quadrangle, 457 

New Hope, 250 

New Paris, 204 

New Scotland limestone, 122, 124 
Newville, 339 

Nineveh limestone, 127, 405, 673 
Nippenose Valley, 315-317, 530 
Nittany dolomite, 119 


INDEX 


Nittany Valley, 284, 315, 316 
Northampton Quarrying Co., 598 
Norton quarry, 551 

Nullipores, 48 


Oak Hall Lime & Stone Co., 288 
Ochre, 75 
Oley Valley, 220 
Onondaga formation, 242, 448, 512, 552 
Onondaga limestone, 125, 512, 526, 552, 
553, 560-562, 615, 616, 622 

Oolite, 18, 20, 48 
Oolitic limestone, 705 
Orbisonia, 415 
Orchard quarry, 471 
Ordovician limestone, 444 

see Cambro-Ordovician 
Oreland-Fitzwatertown area, 579 
Origin of limestone, 40, 405 
Oscar, 182 
Oxidation of impurities in limestone, 67 
Oxygen, 42 


Packsaddle quarry, 679 

Paint, 85 

Palmyra, 504 

Pamelia limestone, 119 

Paper manufacture, 150, 151 

Parkesburg, 307 

Path Valley, 384 

Patterson Brothers, 390 

Paying blocks, 367, 369, 426, 638, 679 

Paxtang, 349 

Paxtonville, 632 

Peechey, S. D. & Son, quarry, 538 

Peerless Lime Co., 203 

Penn Keystone Co., 317 

Penn Lime & Stone Co., 460 

Pennsylvania Dixie Cement Corp., 599 

Petroleum, 531 

Pfoutz Valley, 619 

Philip Carey Mfg. Co., quarry, 577 

Phillipston, 173 

Philson limestone, 641 

Physical properties, listed, 16 

results of tests, 31 

Pine Creek limestone, 57, 128, 159, 161, 
194, 271, 683 

Pine Creek Lime & Stone Co. quarry, 531 

Pine Furnace quarry, 179 

Pine Grove Furnace, 344 3 

Pine Run, 436 

Pisolite, 20 

Pittsburgh Crucible Steel Co. quarry, 489 

Pittsburgh limestone, 128, 163, 164, 188, 
873, 433, 642, 644, 688, 699 

Pittsburgh Limestone Co., 178, 174, 230, 
231, 259, 261, 265, 497 

Planebrook, 305 

Plaster, 104 

Pleasant Gap, 288 

Pleasant Hill limestone, 119 

Plymouth Meeting area, 577 

Pocono formation, limestone in, 362, 625, 


Porcelain manufacture, 86 


T27 


Portland cement, limestone for, 288, 289, 
347 


Postlewaite, Samuel, quarry, 552 
Port Kennedy area, 567 


Potomac marble, 17, 19, 57; 113, 130, 222, 


254, 475, 713 
Production of lime, 110 
limestone, 185 
Portland cement, 141 
Prosperity limestone, 127, 672 
Pullman quarry, 152 © 
Pyrite, concentration, 14 


Quarries listed, 
Adams Co., 145 
Armstrong Co., 169 
Beaver Co., 196 
Berks Co., 208 
Blair Co., 224 
Butler Co., 257 
Centre Co., 288 
Chester Co., 294 
Columbia Co., 321 
Cumberland Co., 336 
Dauphin Co., 347 
Fayette Co., 366 
Franklin Co., 378 
Fulton Co., 391 
Huntingdon Co., 410 
Lancaster Co., 452 
Lawrence Co., 482 
Montour Co., 583 
Northampton Co., 588 
Northumberland Co., 606 
Perry Co., 617° 
Snyder Co., 625 
Union Co., 650 
York Co., 702 

Quarry methods, 600 

Quarryville Lime & Stone Co., 471 


Rain-drop pits, 22 

Reading, 217 

Red Bank Creek, 177 

Redstone limestone, 128, 373, 397, 643, 
664, 690 

Reeder Lime & Stone Co, quarry, 533 

Reinhard Lime Works, 354 

Rices Landing, 397, 399 

Richfield, 633 

Richmond, 427 

Rickenbach, 215 

Rilltown, 693 

Ripple marks, 22 

Ritchey quarry, 205 

Road metal, 81 

Rochester, 195 t 


Rock dust for mining, 198 


Rock dusting, 86 

Rodman limestone, 119, 288 
Rogers, Thomas P., quarry, 562 
Romig quarry, 629 


Rose Point quarry, 494 
Rupp Run, 183, 184 
Ryan quarry, 426 
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Salina limestone, 327, 448, 586, 615, 659° 


Salisbury, 639, 642, 643 

Salona, 315 

Schrecongost Coal & Lime Co., 494 

Schriver quarry, 229 

Schweyer quarry, 565 

Seisholtzville, 209 

Selinsgrove, 629 

Selinsgrove Junction, 608, 615 

Selinsgrove limestone, 614 

Sericite, 15, 566 

Sewickley limestone, 188, 373, 398, 433, 
643, 664, 691. 

Shainline quarry, 570 

Shawmut, 360 

Shenango Limestone Co., 495 

Shillington quarry, 217 

Shippensburg, 339 

Showalter, J. C., 339 

Showalter quarry, 472 

Shreiner quarry, 472 

Shriver quarry, 151 

Siderite, 76 

Silica, analyses for, 290, 291 

Siliceous limestone, see Loyalhanna 

Sink holes, 67 

Sinking Spring, 218 

Sinking Valley, 228 

Slabtown, 178 

Slaymaker quarry, 469 

Slippery Rock Creek, 267 

Smicksburg, 432 

Smith, Henry K., quarry, 504 

Smithport, 429 

Sneeringer quarry, 154 

Soil color, 75 

Solution, 66 

Solution cavities, 822, 385, 595 

Sours, J. F., 340 

Spangler Pulverizing Lime &:Stone Co., 


3839 
Specific gravity, apparent, 26 
true, 27 
Sphalerite, 321, 323, 452, 532, 610 
Sponges, 46 


Sporting Hill, 458, 462 

Springtown quarry, 253 

Spruce Creek Dolomite & Limestone Co., 
414 

Stahl quarry, 631, 632 

Stauffer & Bro. quarry, 462 

St. Clair Limestone Co., 231 

Steacy & Wilton quarry, 149, 150, 712 

Steelton, 350 

Stink stones, 17 

Stonehenge limestone, 119 

Stoner quarry, 465, 466, 717 

Stones River limestone, 118, 338, 381, 
383, 387 

Stormville limestone, 122, 556 

Stover quarry, 411, 412 

Strangford, 426 

Stratification, 22 

Strickler quarry, 460 
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Strontia, 577 
Structure, 20, 25, 202, 566 
Berks Co., 212 
Blair Co., 229 
Chester Valley, 302 
Cumberland Co., 338 
Lebanon Valley, 355 
York Co., 703, 704 
Stucco, 104, 578 
Stylolites, 21, 341, 393, 546, 619 
Sugar Creek, 173, 174, 182 
Sugar Valley, 317 
Summerville, 437 
Susquehanna Stone Co., 614, 712 
Swatara, 353 
Switzer, Irwin E., 311 


Taylor quarry, 204 

Temple, 216 

Templeton Limestane Co. quarry, 175 

Texture of limestone, 17 

Thomasville Stone & Lime Co., 708 

Thompson, Weinman & Co. quarry, 570 

Tionesta limestone, 377 

Tomstown group, 147, 211, 247, 253 

Tomstown limestone, 118, 339, 344, 501, 
514 

Tonoloway limestone, 114, 122, 123, 236, 
444 

see Helderberg limestone 

Topton Furnace quarry, 214 

Tourmaline, 298 

Tremolite, 15, 54 

Trenton limestone, 119, 198 

Triassic limestone, 155, 222, 254, 475, 
v(le: 

see Potomac marble 

Tripoli, 454 

Trough Creek limestone, 419, 422 

Tule, Edward, quarry, 534 

Tully limestone, 328, 526, 586, 614 

Turbotville, 605 

Tuscarora Valley, 445 

Tyrone Forge qearry, 234 

Tyrone Lime & Stone Co., 411 


Umber, 75 

Unconformities, 23, 567 

Union Furnace, 412 

Union Limestone Co., 487 

Union Quarries Corp., 352 

Uniontown limestone, 128, 165, 375, 643, 
665, 666, 692 

Universal Atlas Cement Co. quarry, 567, 
593, 598 

Universal Gypsum & Lime Co., 710, 719 

Upper Freeport limestone, 127, 129, 158, 
170, 180, 198, 248, 270, 275, 311, 
313, 363, 372, 422, 489, 440, 499, 
640, 682 

Upper Mercer limestone, 129, 540, 541 

Upper Pittsburgh limestone, 128 

Upper Washington limestone, 127, 669, 
670: 

Uses of limestone, table of, 77 
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Valley Forge Cement Co., 566, 572 

Vanartsdalen quarry, 246 

Vanport, 191 

Vanport limestone, 57, 76, 97, 126, 127, 
129, 170, 171, 190, 258, 309, 358, 
426, 485, 448, 536, 541-542, 639, 
660, 661 

Venango limestone, 320 

Vintage, 453 

Vintage dolomite, 119, 147, 452, 

Vuleanite Portland Cement Co. 
505 


453, 569 
quarry, 


Wagner's clay pit, 507 

Walbert, John A., quarry, 522 

Walker Brothers, 339, 385, 386 

Walton quarry, 341 

Wampum, 490 

Warfordsburg, 392, 394 

’ Warner Company, 286, 304, 305, 

Warrior limestone, 119 

Washington limestone, 402, 403, 667, 668, 
698 

Washingtonville, 585, 586 

Water channels, 285 

Waterside, 200 

Waynesboro, 386 

Waynesburg limestone, 128, 166, 375, 401, 
402, 666, 696 

Weathering of limestone, 58 

Wellersburg limestone, 163, 641, 642, 686 

Welty’s quarries, 713 

Wernersville Lime & Stone Co., 219 

West Branch Lime Co. quarry, 532 

West Conshohocken area, 572 

West Grove, 299 

Westmoreland Blue Stone Co., 680 

Westmoreland Limestone Co., 698 


568 
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West Penn Cement Co., 172, 261 

West Pittsburgh, 496 

West Winfield, 261' 

West York, 710 

White cement, 598 

Whitehall Cement Mfg. Co., 528 

Whitemarsh area, 579 .. 

Whitemarsh Valley, 563 

Whiterock Quarries Co., 288, 291 

Whitford, 306 

Whiting, see mineral fillers 

Whittock, J. M., 350 

Whittock quarry, 445 

Wick Lime Co., 261 

Williams Grove quarry, 713 

Williamson, 383. 

Wilson quarry, 191 

Windy Gap limestone, 127, 405 

Winfield, 658 

Winters quarry, 462 

Wishard, J. A., 386 

Wrightsville Stone & Lime Co., 712 

Wood, Alan, Iron & Steel Co. quarry, 
572 

Wood, Walter, quarry, 504 

Woods Run limestone, 57, 684 


Yellow Creek, 430 

Yoch and Roberts quarry, 574 

York Stone & Supply Co., 710, 718 
York Valley Lime & Stone Co., 711, 717 
Youghiogheny Crushed Stone Co., 367 


Ziegenfuss, C. H. Co., quarry, 521 
Zine ore, 75 

Zinn quarry, 711 

Zittle & Brother quarry, 469 
Zook quarry, 471 
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